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BBeaeHue

[enbo aHHOTO MOCOOUS SIBISICTCSI KPATKOE U3JIOKEHUE OCHOBHBIX
BO3MOXKHOCTEH s13bIKa Zonnon, HEOOXOAMMBIX [UIsi BBINOJHEHHs Jabopa-
TOPHOTO MpakTHKyMa IO Kypcy “OcHOBBI anroputMmusauuu’. CTpykrypa
M3JI0KEHMs MIPEATIoaraeT HEeloCpeCTBEHHY0 paboty ¢ npumepamu. s
JICTAILHOTO 3HAKOMCTBA CO BCEMHU BO3MOYKHOCTSIMHU SI3bIKA PEKOMEHIYETCS
obpamatecs k [1]. Pycckuit mepeBon noctyneH Ha caiite [7].

Zonnon — SA3bIK MPOrPpaMMHUPOBAHMsI OOILIEr0 Ha3HAUSHUSI U3 CeMei-
ctBa: Pascal, Modula-2, Oberon [7]. OH, KaK u €ro IpeIIeCTBeHHUKH, ObLT
paspaboran B IlIBeiiiapckom deaepaabHOM TEXHOIOTHYECKOM HHCTUTYTE B
Hropuxe. OCHOBHO# yIop B HEM CellaH Ha MPOCTOTY, SCHBIH CHHTAKCUC U
MOZYJILHOCTh. YHH(UKauusi abCTpakiuid sBJISETCS OCHOBOW 3ambIciia
Zonnon, YTO OTPAXKEHO B €ro KOHIENTYaJIbHOM MOJAENH, OCHOBaHHOM Ha
00beKTax, OMHCAHMSAX, PEANU3AMAX H MOIYJISX, KOTOPBIC SIBISIOTCS
pa3leNbHO KOMITWJIMPYEMBIMH KOMIIOHEHTaMH MPOrpaMMbl. SI3bik Zonnon
JN00aBJIsieT HOBbIE OCOOEHHOCTH, BKJIIOYAsh IPOLECCHl B  0OBEKTax,
Ieperpy3Ky omepaTopoB U 00paboTKy uckimoueHuid. HoBoBBeneHus OyIyT
paccMOTpeHBl BO BTOpPOH dYacTH mOcoOms “OO0BEKTHO-OPHUEHTHPOBAHHOE
MporpaMMHpOBaHUE B Zonnon”.

ABTOp BBIpaxkaer OyarogaapHocTh npodeccopy Jirg Gutknecht, E.A.
3yeBy, npodeccopy B.I1. 'eprenro 3a HEOIICHUMYFO TTOMOIIb B pa3padoTKe
marHOoro mocobms. Ocobast OmaromapHocts E.A. 3yeBy 3a momoms B
Hanmcanuu paszgena “Kommumstop ETH Zonnon™.



1. AndraBuT AA3bIKa

AndaBuT — COBOKYNHOCTH JOIYCTHUMBIX B SI3bIKE CHMBOJIOB (WJIH
TpyI CHMBOJIOB, paCCMaTPUBAaEMbIX KaK eIMHOE Iieno0e). B s13pike Zonnon
BCE OHM (OPMHUPYIOTCS M3 MHOXecTBa cHMBOJIOB craHnapra ASCIL
Ancdasur Bkiodaer B cebs OyKBBI, IH(PHI, MecTHAUIATepHYHbIE HU(PHI,
CTEIMAIbHBIE CHMBOJIBI, IPOOEIBI M 3apPEe3ePBUPOBAHHBIC CIIOBA.

bykevi — 310 OyKBBI TaTHHCKOTO ayaBuTa OTa 10 ZU OT A 10 Z, a
TaKKe 3HAK NOAYEPKUBAHUSI.

Lugpor — apadekue mudpsr 0 — 9.

Llecmuaoyamepuunas yugpa nmeet 3HadeHne ot 0 go 15. IlepBrie
10 3HaueHuit o0Oo3HadarOTCI apaObCKUMH HH(PpPaMH, OCTAIbHBIE IIECTh —
natuHckuMmu OykBamu A...F win a...f.

Cneyuanvhvie cumeoavbl — 3TO 3HAKH orepanuii (+ - * / = #), pa3nue-
mutend (, ; .), orpaHmauTend cTpok (" ). Taxke K crenraTbHBIM OTHOCSTCS
napel CUMBOJIOB: <= >= := ¥ Jip. B nporpaMme 3Tu napsl CUMBOJIOB HEJIb3s
pa3aenaTh mpodeIamMH.

1.1. UGeHmucgpukamopsbi

Wnentudpukarop — ums ar000ro 0OBEKTa NPOrpaMMbl — MOXKET
BKJIIOUaTh OYKBBI, LU(PB W CHUMBOJ NOA4YepKUBaHUs. [lepBbI cCHUMBOI
JOJDKEH OBITh MO0 OYKBOH, JIMOO CHMBOJIOM IOAYEpKHUBaHUA. B mmeHTH-
(uKaTOpax MPONUCHBIE U CTPOYHBIE OYKBBI CUUTAIOTCS Pa3THIHBIMH.

B kauectBe naeHTH(UKATOPOB HE MOTYT OBITH MCIIOJIb30BaHbI 3ape-
3epBHPOBaHHBIE CJI0Ba (cM. 1. 1.4).

1.2. Pa3denumenu

Paznmenurenu mpUMEHSIOTCS ISl OTIENICHUS IPYT OT APYTra UIACHTH-
(ukaropoB, yucen, 3ape3epBUPOBAHHBIX CIIOB. B KauyecTBe pasmenurencit
MOIKHO HMCIIOJIb30BATh:

e mpober;
e  m000# ympasmstomuid cuMBoI (Koxel ot 0 o 31);
®  KOMMEHTapHid.

B nm000M MecTe mporpamMMmel, I1¢ MOXKHO MIOMECTUTh OJMH Pa3/ein-
TeJb, MOXXHO TIOMECTUTH JII000€ MX KOJMYECTBO B JIFOOOM COYETAaHHH. JTO
no3Boiisier Oosiee HarIsigHO OGOPMILTE THporpammy. PexoMeHIyemble

npueMsl 0opMIICHHS NPOrpaMM Ha s3bIke Zonnon YuTaiTe B peKOMEH/a-
musix “Zonnon Language — Coding Guidelines”, noctymnHbix Ha caiite [4].

1.3. 3Haku nyHKmyauyuu

3nax Ilpumeuanue

**) CKOOKH KOMMEHTapHst

[ Beiienenne HHIEKCOB MacCHBOB, SJIEMEHTOB MHOXKECTB
0 Brienenune BeIpaXeHUH, CITUCKOB MMaPaMeTPOB

"

Briienenue cuMBoJia WM CTPOKOBOM KOHCTaHThI

= 3HaK le/ICBal/IBaHI/lH 3HAUYCHUSA nepeMeHHoﬁ

; Paznenenue npeanoxxeHnit mporpaMMbl

, Paznenenue 311eMEHTOB CIIMCKA
O6o3HaueHHe KOHIA MOIYJS, €IUHHUIBI KOMITHIIALNH,
OTJICJICHHUE 1ICJION YacTh OT APOOHOM B BEIICCTBEHHOM YHCIIC,
OT/ICJICHHE TI0JICH B 3aITUCH
Pasnenenue rpanui Auamna3zona

1.4. 3ape3epeupoeaHHbie crioea

B Zonnon nMeroTcst CIenyomue 3apesepeuposantsie closa:

accept elsif loop refines
activity end mod repeat
array exception module return
as exit new self
await false nil send
begin for object then
by if of to
case implementation on true
const implements operator type
definition import or until
div in procedure var

do is receive while
else launch record

3ape3epBI/IpOBaHHI)Ie CJIOBaA HE€ MOT'YT HMCIIOJIB30BAaTbCiA B KAa4Y€CTBE
HUMCH I/II[GHTI/Iq)I/IKaTopOB.



2. CTtpykKtypa nporpammbl. Moaynb

MeTton nmporpaMMupoBaHHS Ha Z0onnon OCHOBAaH Ha YETHIPEX TJIaB-
HBIX TIOHATHAX:

e Oo0bekT (object) — mabI0H THMA UTS OIUCAHKS OOBEKTOB.

e Onucanmne (definition) — aGCTpakTHOE MOHATHE TSI OTHCA-
Hust nHTEpdEiicoB.

e Peamm3anus (implementation) — koHTelHEp 1T MHOTOKpAT-
HO UCIIOJIb3YEMBIX ()parMeHTOB pealiu3alny 00bEeKTa.

e Moayas (module) — OJHOBPEMEHHO TEKCTOBBIH KOHTEHHEp M
00BEKT CTPYKTYPHI IPOTPAMMEL.

OTH TOHATHS COCTABIIIOT 0a3WC IJIsI KOMIIO3WIIMH HPOTPAMMBI B
LEeJIOM, a TaKXe JJIsi TEKCTOBOI'O pa30MeHHs U pa3/iebHOW KOMIMJISILUU
IpH pa3padOTKE IMPOTPAMMEL.

TekcT mporpaMMBbI BKITFOUAET B ceOs MOIYIIH, OOBEKTHI, OMTUCAHUS U
peanmm3ammu. VcnomHsieMas mporpaMma BKITIOYAeT B ceOs ofuH win Oonee
MOyJiell, KOTOpble co3AalTcs AuHamudyecku. CHcTema IpeoCcTaBiIsieT
MEXaHU3MBI JUIS JUHAMUYECKOW MPOTPAMMHOMN 3arpy3KH U BBITPY3KH
MOAYyJ€eH.

Monyns (module) uMeeT JBOWCTBEHHYIO MIPHPOY: OH OIpEAEseT
CHUHTAKCUYCCKAN KOHTCHHEpP JUIsi JIOTHYECKOW CBs3U  OOBSBICHUMN
MpPOrpamMMbl ¥ OJHOBPEMEHHO OIMUCHIBACT OOBEKT, YCH KM3HCHHBIN ITHKII
VIPaBISETCS CHCTEMOHN (B OTIHMYHE OT IK3EMIUIIPOB OOBEKTOB, YIIpaBiIsie-
MBIX TOJB30BaTesieM). TakuM 00pa3oM, MOIYJIb MPEAOCTABISIET MEXaHU3M
JUISL TEKCTOBOTO Pa3JieNIeHNs] MCXOAHBIX KOJOB IPOIpaMMbI U CPEICTBO
JUHAMUYECKOH 3arpy3KH 4acTel porpaMMbl BO BpeMst paboTEHI.

Kaxxmprif MOyTs IMEET YHHKAIBHOE UMSI U COICPIKUT TEKCT, KOTO-
PBIH MOKET OBITh OTZIENIBHO CKOMIMJIMPOBAH KaK MOIyJb. MOy MOXET
BKJIFOYaTh OJHO WJIM OoJiee ONMUCAaHHH, MOXXET MMIIOPTUPOBATH AJIEMEHTHI
13 OJTHOM MM OoJiee pean3aliii.

Momyns MOKET COIepIKaTh:

e  Onucanus, peanu3ainud U 00HEKTHI.

[IpocTeie 0OBABNICHHS KOHCTAHT, THIIOB, IIEPEMEHHBIX, TIPOIIEIYP.
e OnwmcaHusi ONepaTopoB MOJIb30BATEIIS.
o  OObsBIIEHNUS aKTUBHOCTEH.

Ponw “nporpammer”’ B TepMuHax s3bika Pascal B si3pike Zonnon Oe-
per Ha ce0st cTpykTypa module.
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PaccmoTpuM B KauecTBe mpUMepa MPOrpPaMMy, BEIUHUCISIONIYIO CyM-
My ABYX YHCEN:
module Example2l;

var
X, y, sum: integer;

begin
write ("Beeoure X: "); readln(x);
write("BBenoure Y: "); readln(y);
sum := xXx + y; (* CymmmpyeMm nBa umcja *)
writeln("X + Y =", sum);

end Example2l.

Crpoxka

module Example2l;
O3HaYaeT HavaJlo0 ONUCAaHUsI MOJYJs ¢ uMeHeM Example21.

Jlaee KJIIOYEBBIM CIIOBOM Var HAYyWMHACTCS pPas3liei OObBSBICHHUS
ITePEeMEHHBIX
var

X, Yy, sum: integer;
B KOTOpOM 3a1aHbl Tpl/I TCJIIOYUCICHHBIC nepeMeHHMe C UMCHaMHUu X, VY,
sum.

ITocme kmodyeBoro cinoBa begin HaxomuTCs COOCTBEHHO TEJO
mporpammsl. IIporpamMma mocienoBaTenbHO 3alpalIBaET y MOJIB30BATENs
JIBa 4YWcCia W 3aTeM BBIBOAUT MX cyMMmy. [locnme kmrodeBoro cioBa end
TpeOyeTCs MOBTOPHUTH UMsI MOJTYJIS.

3. Tunbl paHHbIX

[Moj TUIIOM JaHHBIX MOHUMAETCS MHOXKECTBO BO3MOXKHBIX 3HAUCHHI
U COBOKYITHOCTB JIOITYCTUMBIX OIepannii Ha/l HUMHU.
B s13p1Kke Zonnon MOKHO BBIJIETUTH CIEAYIOIIME IPYNIIbl TUIIOB:
®  [POCTHIE TUIIBI (IIEeJIbIE, BEIIECTBECHHBIE H JIP.);
o MaCCHUBbI (CTaTI/l‘ieCKI/Ie, JUHAMHUYCCKH CO3/1aBaCMBbIC, OTKprT])le);
e  00BeKTHI (0OBEKTHI-3HAYCHUS U O0BEKTHI-CCHITKH).
Cpenu THIIOB, MCHOJB3YEMBIX B SI3bIKE, PA3IHYAIOT CMAHOAPMHbIE
(npedonpedenennvie) u onpeaenseMble MPOrpaMMHUCTOM.
K cTanmapTHBIM THIIAaM OTHOCSTCS: II€JIbIC, BEIICCTBEHHBIC, JIOTHYC-
CKHE U CUMBOJIbHBIE TUITbI, MHOXKECTBA, CTPOKH.



Bce npyrue ucmonp3yeMble THITH JaHHBIX JOJDKHBI OBITH OO 00B-
SIBIICHBI B pa3jelie 00BABICHUN THITOB, KO0 3aJaHbl HEMOCPEACTBEHHO NP
0OBSIBJIICHUH MTEPEMEHHBIX.

Pasnen oOBsSBICHHUI THUIIOB HAYMHACTCS 3ape3CpBHUPOBAHHEBIM CIIO-
BOM type, mociie KOTOPOTO ONpEAeISIOTCS BBOIWUMBIE THUNBI. Dopmar
3aJaHUA HOBOTO THIIA CIIEIYIOIIHIi:
type

<mMsa Tuna 1> <ompegzeJjieHMe Tuna 1>;
<muMsa Tuna 2> = <onpenejieHue Tura 2>;

<mMsa Tuna N> = <onpenejsieHue Tura N>;

CranmapTHbIC THIBI 0003HAYAIOTCS MPEIONPEICICHHBIMI HICHTH-
(ukaTopamMu, KOTOpBIE HE CUHTAIOTCS 3ape3epBHPOBAHHBIME CIIOBaMH. B
A3bIKE Z0Nnon npelyCMOTPEHBI CIEAYIOIINE CTaHAAPTHBIC TUIIbL:

e boolean (JIOTMYECKHUI THII);
e char (CUMBOJBHBIN THI);

e integer (uenbie);

e real (BemeCTBEHHBIC YHCIIA);
e set (MHOXECTBA LEJIbBIX);

e string (cTpokmn).

s tunoB char, integer, real u set 4KciIO OUTOB, UCIIOJIb-
3yeMoe Ui XpaHCHUS 3HAYCHHUS, MOXKET OBITh OMpPEIeIEHO KOHCTAHTHBIM
BEIpaKCHHEM B (QUTYPHBIX CKOOKax { } mocie mMeHH Tuma. J{sa Kaxaoro
THIIA CYIIECTBYIOT COOCTBEHHBIE IPEACTIbHBIC 3HAUEHUS, a TAKKe 3HAUCHUS
M0 YMOJTYaHUIO (CM. pa3zien AJisi KOHKPETHOro THma). BHyTpu 3TUX THUIIOB
OOJIBIIINI THIT BKIIFOYAET 3HAYCHHS MeHbIIero. Hanpumep, integer{16}
BKIIOYaeT integer{8}, a set{32} Bxmouacr set{l6}, omgHako
real{80} He BimouaeT integer{16}, NOCKOJbKY TUIIbI HECOBMECTH-
mbl. [IpeoOpa3oBaHure MexIy pa3iIMYHBIMH THUIIAMH IOJDKHO OBITH SIBHO
yKa3aHo (cM. 11. 8.6).

3.1. Uenbie munbi

B omimume ot si3pika Turbo Pascal, rae mist mpencTaBieHus! HEIbIX
YHce CO 3HAKOM OIPENeNeHBI MATh PA3IMYHBIX TUIOB, B Zonnon BBEACH
€IMHCTBEHHBIN IENBIA THII integer ¢ BO3MOXXHOCTBIO 3a/IaHUS pa3Mmepa.
Jnst MHOXecTBa HEOTPUIATEIbHBIX IIeNIbIX B Zonnon BBEIEH THI
cardinal. [lns omnpeaeneHuss MHHUMAJIbHOTO W MaKCHUMAJIbHOIO
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BO3MOKHOTO 3HAYCHHS HCIOJB3YIOTCA BCTPOCHHBIC (QYHKIMH min () u
max () (cm. m. 4.3.1.1). Pasmep mo yMOI9aHHUIO IS 3TUX THUIOB — 32 OwuTa.
PaccMmoTpuM npumep, BBIBOAAINUI IPAaHULIBI JUANIA30HOB YUCEN:
module Example3l;
type

word = integer{16};
var i: integer;

j: word;
begin
i := max(integer); (* MakcmMmanpHOE 3HayeHMe *)
writeln(i, "™ ", min(integer)) ;
J := max(word) ; (* MakcmMmasibHOe 3HauveHue *)
writeln(j, " ", min(word)) ;

end Example3l.

Ha skpan Oynet BbIBEICHO:
2147483647 -2147483648
32767 -32768

3.2. Jloc2uyeckul mun

[lepeMeHHass CTaHOAPTHOTO JIOTMYECKOTO THIIA boolean MoXkeT
[PUHUMATh JIMIIb JBa 3HA4YeHHs, 0003HAYaeMbIX CIIYKEOHBIMH CIOBAMH
true (uctuna) unu false (J0xs). IIpu 3TOM crpaBeIMBHI cienyroIue
COOTHOLIEHHUS:

integer (false) = 0
integer (true) = 1
ITpumep:

module Example32;
var b: boolean;

begin
b =2 * 2 = 4; (* [lpucBamBaeM 3HAYEHMUE
JIOTMYECKOI'O BRIPAXEHUT *)
writeln(" 2 * 2 = 4 s710 ", Db);

end Example32.
B sToM mpumepe nepeMeHHO b MpUCBauBaEeTCsl 3HAUEHUE BbIpaXKe-

HUS «paBHO 1K 2 * 2 yeTbipem». Ha skpan OyzeT BrIBEICHO:
2 * 2 =4 sro true



3.3. MHoxecmea

DNEeMEeHT CTaHIapTHOTO TUIA Set B Ka4eCTBE CBOCTO 3HAUCHUS MO-
KET MPUHUMATH JF000€ MOAMHOMXECTBO IIEJbIX YUCENT W3 HMHTEepBajia OT
min (set) no max(set). OyHkuuH 11 paboOTH C 3TUM THIIOM OyIyT
paccmotpensl B 1. 4.3.1.3.

IIpumep:
module Example33;
var s : set ;

s33 : set { 16 };
sl1l28 : set { 64 };

begin
s := {1 };
s := { min(set) .. max(set) };

end Example33;

3.4. CumeonbHbIl mun

Tun char mo3BoJisieT paboTaTh ¢ CHMBOJIAMH M3 Ha0OPa, JICKAIIETO
B ocHOBe peamm3anuu (mwiardgopma .NET). [To ymoruaHuio 3T0 KOIUpOBKa
UTF-16. Ha mpaktuke B .NET rtaxxke umcmonssytorcss UTF-8 u UTF-32.
UTF-16 — sro 16-OuTHbIi THO pAaHHBIX char, mOpUMEHSEMbBIH s
xpaneHus Unicode-cumBosioB. ®opmar Unicode wucnons3yercs uist
MIPECTABIICHUS CUMBOJIOB OOJBITMHCTBA M3BECTHBIX IMUCEMEHHBIX S3BIKOB.
B UTF-16 xoxsr mis Hanbosee CIob3yeMbIX CHMBOJIOB PAcIIONaratoTcs B
nuanazone ot 0 10 FFFF ¢ u 3akogupoBanbl oqHUM 16-OUTHBIM MTOCTOSH-
HbIM K0JI0M. Konber ot 100000, 1o 10FFFF ¢ kogupyroTcst AByMst OaiiTamu,
KOTOpBIE MPEACTaBISAIOT OJUH CHMBOI. B 3TOM ciydae 3Ha4eHHE IEepPBOTO
Oaifta momxHO HaxoauThes B auamazone ot D800, mo DBFF ¢, a BTOporo —
or DCO00;s no DBFF;.. Koast B umuTepBame or D800,s nmo DBFF
MpeaHa3HaYeHBl TONBKO JUIS 3TOr0 MEXaHW3Ma W HHKOTrJa He OyayT
HCTIOJB30BAHBI U1 0003HAYCHUST CHMBOJIOB HETIOCPEICTBEHHO.

IIpumep:
module Example34;
var ch:char;
begin

ch := 100X;
writeln(ch) ;

end Example34.

B pesynbraTe Ha 5kpaH OyAeT BBIBEEH CUMBOI A.
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3.5. [lMepe4ucnumsbiti mun

[Nepeuncnumelii THI (MM TPOCTO TEPEUYHCIIEHHE) NPEICTaBISIET CO-
00#f THH, BO3MOXHBIE 3HAYEHHS KOTOPOTO O0O03HAYAIOTCSA HIACHTH(UKATO-
paMH IIyTeM SIBHOTO HX IepeducieHus. [Ipu ucrons30BaHuy B IporpaMme
B KayeCcTBE KOHCTAHT 3TH WAECHTU(PHUKATOPHI KBATH(ULHPYIOTCS HMEHEM
TUMa. 3HAYEHHs YNOPSJOYEHBl, U UX TOPSIOK CIEJOBAHMS ONpeNeseTcs
UX T[OCIIENOBATENFHOCTRIO B CHHCKE IepedncieHus. Hukakoe npyroe
3HaYeHHe, KpOMe IIePEYUCICHHBIX, He OTHOCHTCA K THIy. [lopsaxoBbli
HOMCEDP MEPBOro 3Ha4YCHUA — HOJIb.

IIpumep:
type
NumberKind = (Bin, Oct, Dec, Hex);
Month = (Jan, Feb, Mar, Apr, May,
Jun, July, Sep, Oct, Nov, Dec);
Hcnons3oBanue:
module Example35;
type
NumberKind = (Bin, Oct, Dec, Hex);
var
b: NumberKind;
begin

b := NumberKind.Bin;
end Example35;

VmeHa, 3amaHHble B pPa3lWYHBIX HEPEUHCIMMBIX THIIAX, HEOOs3a-
TENBHO  JIOJDKHBI  OBITh  pa3iIMuHBIMM, Tak Kak OHHM  Bcerjaa
KBUIM(UIMPYIOTCS MMeHeM Tuna. Tak, Hampumep, NumberKind.Oct
oTinyaercs or Month.Oct.

[Ipenonpenenennas QyHKIUS pred BO3BpaIlacT 3HAYEHHE IEMCH-
Ta MEPEUYNCIIEHNS, MPEALIECTBYIOMIETO 3aJaHHOMY B Ka4yeCTBE MapaMeTpa.
Ecnu 3Hauenune mapamerpa (YHKIMH — IEPBBIH JIEMEHT IE€pPEYHCIICHHS,
BO30y’KAaeTCsl UCKIIOUNTEIbHAS CUTyanusl. AHAJIOTHYHO, MIPEAONpPENeNICH-
Hast QyHKIUS SuCC BO3BpAINACT 3HAUYEHHE CIECIYIOUIErO 3JIEMEHTa Iepe-
YHCJICHHUS.
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3.6. Cmpokoesbili mun

Tun string B Zonnon, aHanornyHo tuiy char, seisercs, 1o cy-
mecTBy, 00epTkoi kimacca System.String W3 cTaHZApTHOH OHWOIMOTEKH
.NET.

B .NET crpoka — 3to nocnenosarensHocts Unicode-cuMBOIIOB, 3a-
koaupoBaHHBIX Tipu momon UTF-16, 00b9HO wCmONB3yeMo# s
npencranerns Tekcra. Ctpoku B .NET cTposiTcss Kak mocienoBaTelbHbIE
KOJUIEKLIUH, U UX COAEPXKHMOE HE MOXKET ObITb M3MEHEHO. Pe3ynpTarom
JI000i oTlepalvy HajJ CTPOKAMHU SIBJISIETCS. HOBasi CTPOKa.

4. BblpaxeHus

BelpaxeHue — 3T0 CHHTaKcH4ecKasl €MHULA SA3bIKa, ONpeAeNsIonmas
CI0CO0 BBIYHMCIICHUSI HEKOTOPOTO 3HAuCHMs. BhIpakeHHs B A3bIKe Zonnon
(GOpMHPYIOTCS M3 KOHCTAaHT, NEPEMEHHBIX, MoJelH OOBEeKTOB, (YHKLUIH,
3HAKOB Ollepalri U KPYIJbIX ckoOoK. CHavyajia pacCMOTPHUM JJIEMEHTHI, U3
KOTOPBIX CTPOSITCS BBIPAXKEHMA, a 3aTeM B 1. 4.5 — IpaBUiIa NOCTPOCHUS
BBIPaKEHUH.

4.1. lNepemeHHbIe

ITepeMeHHBIMU HA3BIBAIOTCS OOBEKTHI MPOTPAMMBI, 3HAUEHUS KOTO-
PBIX MOTYT M3MEHATHCS B Iporiecce e€ BRINOIHEHU. Bee ncmons3yeMeie B
nporpaMMe MePEMEHHBIC JOJDKHBI OBITh OOBSIBICHBI C YKa3aHUEM HX THIIOB.

Pasnen oObsIBICHUS MTEpPEMEHHBIX HAYHHACTCS 3ape3epPBHUPOBAHHBIM
CIIOBOM Var, 3a KOTOPBIM CIEAYIOT OOBSBICHUS KOHKPETHBIX MIEPEMCHHBIX.
Kaxmoe Takoe OOBSBICHHE COCTOMT M3 HMMEHH NepeMeHHOW (imbo wu3
CIIUCKa MMEH IMEepPEMEHHBIX), JABOCTOUMS W THIA MEPEMEHHOHN (IepeMeH-
HbIX). Kaxmoe o0ObsBIIeHUE 3aBepIIacTCst TOUYKOH ¢ 3aIsTOM:
var

<CHOMCOK IIepeMeHHBIX 1>: <Ttun 1>;

<CHMCOK IEepeMeHHHX 2>: <Tul 2>;

<CHMCOK IepeMeHHBxX N>: <tmn N>;

B pazaene oObsIBICHHS MOYXXHO MCIIOIB30BaTh MPEAONPENEICHHbBIE U
O6'bﬂBJ'leHH])Ie B nporpaMMe THUIIBI. I[J'ISI HereﬂOHpeﬂeﬂeHHle TUIIOB
OOBSIBIICHUE MOXET OBITh CAETAHO KaK paHee B mporpamme (B TEKyIIeH
Wik B 00BEMITIONIEH O0JIACTH NEeHCTBHUS), TaK M Jajiee B TEKyIlel obmactu
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nevictus. K mpenonpeneneHHBIM THIIAaM MOXET OBITh IPUMEHEH MOIU(H-
KaTop MUPHUHBI (CM. pa3aen 3).

[Tpumep oOBsIBIICHNS IEPEMEHHBIX:
module Exampledl;

type
Figure: (Star, Rectangle, Circle, Ellipse);
var
a, b: real; (* IpenmonpenesyieHHBN, THUI *)
X, y: integer; (* [IpemonpeneseHHED! THUI *)
mnyfigure: Figure; (* pamee omnpenejyieH *)
align: ( Top, Bottom, (* OOEBsSABIICHME *)
Left, Right ) ;
begin
align := align.Right;
writeln( integer( align ) );

end Exampledl.

IlepemenHble @ U b UMEIOT BEUIECTBEHHBIA THII, X U y — LEJbIH,
myfigure — 3TO mepevyuciIeHHue, TUIl KOTOPOIO 3aJaH BbIIe, align —
MIEPEYNCICHNE, 3aJaHHOE HEMOCPEACTBEHHO B OO0BsABICHUHU. [Iporpamma
MPUCBAaUBAET IMEPEMEHHOM MEPEUYMCIMMOrO THIIAa OAHO M3 BO3MOXKHBIX
3HadeHnil. Ha sxpan OyneT BeIBEA€HO YHCIO 3.

4.2. KoHcmaHmMbI

KoHcTranTamMu Ha3bIBAIOTCS OOBEKTHI MPOTPAMMBI, 3HAYCHHSI KOTO-
prX HEC MCHSAKTCSI B npouecce eé BBITIOJTHCHMUSL. KOHCTaHTbI MOX>XHO
HCIIOJIh30BaTh HEMOCPEICTBCHHO B BH/IC 3HAYCHUS WX 3a/1aBasi UACHTU(DU-
KaTOp KOHCTAHTBHI.

KoHcTaHTB MOTYT OBITH IIETIOT0, BEMIECTBEHHOTO, CHMBOJIBHOTO, JIO-
THYECKOT0 U CTPOKOBOTO THMAa. CUHTAKCHUC 3aJlaHUsl KOHCTAHT CJIEeIYIOIIHii:
const

<MMS KOHCTAHTH 1> = <3HaueHue 1>;
<yIMS KOHCTAHTH 2> = <3HaueHue 2>;
<MMSa KOHCTAaHTEI N> = <3HaueHue N>;

3HayeHUSI KOHCTAHT MOTYT 3a4aBaTbCsI KaK KOHKPETHBIMU BEIINYN-
HaMH, TaK U KOHCTAaHTHBIMH BBIPAXKCHUAMMU.
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IIpumepsr:
const

N = 10;

LIMIT = 2*N - 1;

FULLSET = {min(set)..max(set) };

COMPANY = "ETH Zurich";

HOME = ‘University of Nizhni Novgorod‘';

SEPARATOR = ‘*';

OOpatuTe BHMMaHHE Ha peKoMeHmamuum ‘“Zonnon Language —
Coding Guidelines” [4] 10 HCIOIB30BAaHUIO KOHCTAHT.

4.2.1. Llenble KOHCTaHTBLI

B n300pakeHHH 1IEIbIX KOHCTAHT HPUCYTCTBYIOT JHIIb LU(PHI H,
BO3MOXHO, 3HaK. Ilo yMOJTYaHHMIO KOHCTAHTBI 3aJalOTCsl B JECATHUYHON
cucreMe cuMcineHud. [l 3aJaHud KOHCTAaHT B IIECTHAAUATEPUUHON
cucreMe wucrmonbs3yercs cypoukc H. K koHcrantam, Tak ke Kak U K
MIePEMEHHBIM, MOXKET OBITh HMPUMEHEH MOIU(HKATOp, 3aTAIOUMH YHCIIO
OWT, OTBOJUMBIX ITO]T THIT JaHHBIX.

[TprMeps! LIETOYNCICHHBIX KOHCTAHT:

Koncmanma Tun 3nauenue
1991 integer/cardinal 1991
ODH{8} integer{8} 13

10H integer/cardinal 16

4.2.2. BewecTBeHHble KOHCTAHTbI

BelecTBeHHbBIE KOHCTAHTEI BCET 1A 3aMMCHIBAIOTCS C IECATHIHOMN
TOYKOM. JlonmyckaeTcst HCHOIb30BaHUE CUMBOJIA E B KauecTBe mokazaresst
CTEIICHH.

IIpumepsb! BEIIECTBEHHbBIX KOHCTAHT:

Koncmanma Tun 3nauenue

12.3 real 12.3

4.567E8 real 456700000
0.57712566E-6{64} | real{64} 0.00000057712566

14

4.2.3. CTpOKOBbI€ U CUMBOJIbHbIE KOHCTAHTbI

Crpoka CHMBOJIOB — 3TO MOCJIEA0BATEILHOCTD JIFOOOT0, B TOM YHCIIE
¥ paBHOTO HYIIIO, KoimdecTBa cuMBOJIOB U3 Habopa ASCII, pacmomoxeH-
HBIX Ha OJHOM CTpPOKE M 3aKJIIOUEHHBIX B amocTpO(bl WM KaBBIUKH.
CHUMBOJIbHBIE KOHCTAHTBI MOryT 6I)ITb TaKKE€ OIpPCACIICHbI IO KOOy
CHMBOJIa B IIECTHALATCPUYHON CHCTEMe, 3aBepIIacMOMYy CHMBOJIOM X.
[HectHanmarepuaHblil popMaT MOXKET UCIIOIB30BATHCS IS 3aJaHUS] HEOTO-
Opa’kacMbIX CHMBOJIOB HJIHM IS 33JaHMs CHMBOJIOB W3 PaCHIMPEHHOTO
Haoopa (Unicode).

[Tprmeps! CUMBOJIBHBIX KOHCTAHT:

"al, ‘nY, "V, Y 20X

IIprmeps! CTPOKOBBIX KOHCTAHT:
"Hello world",

‘Language guide?®,
"Don'‘t worry",
ANLLERY

CTpOKOBbIE KOHCTaHTBI MOTYT OBITh IIPHCBOEHBI CTPOKOBOH Iepe-
MeHHOW. Ecim BHYTpH CTpPOKOBOW KOHCTaHTBI HEOOXOJMMO HCIIOJIB30BaTh
CHMBOJI, OTPAaHMYMBAIOIINI €€ (KaBbIUKa WJIM anocTpod), TO €ro ciexyer
ynBauBaTh. CHMBOJIBHBIE KOHCTaHTBI MOXKHO HCIIONb30BaTh BE3ZE, I/
JIOITYCTHMBI CTPOKOBBIE.

4.2.4. KoOHCTaHTHbIE BblpaXXeHuns

KoHcTaHTHBIE BRIpAKEHUSI — 3TO TaKHE BBIPAXKEHUS, KOTOPBIE MOTYT
OBITH BBIYMCIICHBI HAa CTAIMU KOMIIWIALUK O€3 BBINOJHEHHS MPOrPaMMBI.
OHM SBIAIOTCSI YAacTHBIM CIy4aeM BBIPAKCHHH M MOTYT COCTOSATH M3
KOHCTAHT, 3HAKOB OTIEPaINi, KPYTJIBIX CKOOOK M CTAHAAPTHBIX (DYHKIIHH.

4.3. CmaHOapmHbie ¢pyHKyUU

MomHOCTS S3BIKa BO MHOTOM OIIPEEIIIeTCsl Ha0OpOM 0a30BBIX 00B-
€KTOB JIJIsl KOHCTPYMPOBAaHHUSI MPOrpaMMbl. B si3bike Zonnon cCyuiecTByeT
pAa 3apaHee pa3pabOTaHHBIX MOAMPOrPaMM, KPOME TOTO, SI3bIK MPEOCTaB-
JIIET BO3MOXKHOCTB 00pamiaThCs K cranaapTHeM Onbimmorekam .NET.
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4.3.1. MNMpeponpeneneHHble pyHKLUN

[IpenonpeneneHnple QYHKIMN peaIu30BaHbl B CTaHJApTHOW OWO-
JUOTEKEe Zonnon, W WX peanu3andss B OOMIEM ciIydae 3aBHCHUT OT

KOMIIUJIATOpPA.

4.3.1.1. ApudmeTtnyeckune pyHKUUN

Hwms Tunvr apaymenmos Tun Onucanue
pe3ynomama
abs(x) integer, cardinal unu | type of x Mopnyib x
real
dec(Vv) v: integer, cardinal | Her vi=v-1
Uy TIepeYrCIIeHne
dec(v, n) | v:integer, cardinal | Her Vi=v-n
WY TICPEIUCIICHUE
n: integer wuau
cardinal
inc(v) v: integer, cardinal | Het vi=v+1
Wiy TICPEUUCIICHUE
inc(v, n) | v:integer, cardinal | Her vV:i=v+n
Uy TIepeYrcIeHue
n: integer or
cardinal
max(T) integer {w} integer MaxkcumanbHoe
3HAYCHHUE
integer{w}
max(T) cardinal {w} cardinal MakcumMaipHoe
3HAYCHHE
cardinal {w}
max(T) [epeuncnenue Iepeunc- MaxkcumainsHoe
JIeHHe 3HAYCHHUE IIEPEUHC-
JICHUSI
max(T) char{w} integer MaxkcumanbHbIit
CHMBOII
max(T) real {w} real MaxkcumansHOe
3HadeHue real {w}
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Hmsn Tunel apeymenmos Tun Onucanue
pesynomama
min(T) integer {w} integer MuHuMaIbHOE
3Ha4YCHHE
integer {w}
min(T) [Mepeuncnenne IMepeurc- MuHuMaIbpHOe
JIeHHe 3HAYEHHE [IEPEYUHC-
JICHUS
min(T) char{w} integer MuHUMabHBIN
CHMBOJI
min(T) real {w} real MuHuMaIbHOE
3HaueHue real {w}
odd(x) X: integer boolean xmod 2 =1

4.3.1.2. CtpokoBble (PyHKLUN U MaCCUBbLI

Tunwi

Hus Tun Onucanue
apaymenmos pesyromama
cap(X) X: char char CoO0TBECTBYIOINI
3arjaaBHbIA CUMBOJI
copy(X, V) | x: string; Her Vi=Xx
V: CUMBOJIbHBIH
MAacCHB
copy(v, X) | x: string; Her X =V
V: CHUMBOJIbHBIN
MacCHB
Ien(v, n) v: array; integer Komnmgectso ane-
n: integer wuau MEHTOB B U3Me-
cardinal const peHuu n (IepBoe
n3mepenue = 0)
Ien(v) v: array integer AHaJIOTHYHO
len(v, 0)
Iow(x) x: char char CooTBeTCTBY-

IOLIUH CTPOUHBIN
CHMBOJI
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Vs Tunot Tun Onucanue 4.3.1.4. ®yHKUMM ANs BENMYMH NOPSAKOBOro Tuna
apeymenmos pesyremama HUwms Tunvl Tun Onucanue
size(T) JIro6oii Tum integer KomuuectBo GaiiT apaymenmos pesyabmama
TpebyeMbIX 110z pred(x) X: integer integer x—1
MEPEMEHHYIO THIIa X "
T pred(x) X: TIepeunc- type of x [Mpenpyrynmit
JICHUE AJIEMEHT Iiepe-
YHUCJICHUA
4.3.1.3. ®YHKUUM HAA MHOXeCTBaMuU pred(x) < char char Tpesuty it
Husn Tunvl apey- Tun Onucanue - - CHMBOX
MeHMOE pesytmama succ(x) X: integer wiu integer x+1
cardinal
excl(v,X) | v:set; Her vi=v-{x} >
x: integer w succ(x) X: type of x Crenyrommii 3e-
cardinal type MepeUUCICHUE MEHT Iepeyuucie-
incl(v,X) | v:set; Her v=v+ {x} A =
x: integer w succ(x) x: char char Crenyromuit
cardinal type cHMBOR
max(T) set{w} integer MakcumanbHbIi
STeMeHT set{w} 4.3.1.5. OTtnago4Hblie PyHKUMM U (DYHKLUK ynpaBrneHus
min(T) set{w} integer 0 ucnonHeHuem
PaccMoTrpum npuMep ucnosb3oBaHust GyHKIUI 11t paboThl ¢ MHO- Hus Tunw Tun Onucanue
skectBamu. [lonb3oBarens BBOAMT uMciaa W3 Auana3oHa 1..63. Homb
— apeyMenmos | pesyiomama
o3HavaeT BbIXOA. IIpu 3TOM KOMaHmoW incl BBOAMUMBIC YMCIa J00ABIs-
assert(b) b: boolean Her Ecnu He b, T0 ocTa-
IOTCS B MHOJKECTBO S. 3aTeM B IIMKJIE BBHIBOJIUM W3 Anamna3zoHa 1..63 Bce HOB
YKCIIa, IPUCYTCTBYIOIINE B MHOXKECTRE:!
modulep Eiamp{eggl . assert(b, n) | b: boolean; Her Ecnu He b, TO ocTa-
var S- set{64}: n: integer wiu HOB C COOOIICHNEM N
0 integer( cardinal OKPY)KEHHIO
begin s := {}; (* llycroe MmHOXeCTBO *) halt(n) n: integer unu | Her OcTaHOB IPOrpaMMBI
writeln(" Beomure umcna < 64. 0 - Buxom."): cardinal const C KOJIOM 3aBEpIICHU
repeat write("> "); readln(n); incl(s,n); n
until n = O;
writeln: B assert(x, n) u halt(n) UHTEpIPETAIUs # MOXET 3aBUCETH OT
; pIIp
for n:= 1 to 63 do peanuzaru.
if n in s then write(n:3); end;
end;
writeln;

end Example331.
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4.3.1.6. CcbINKM Ha 00BLEKTbI

Hmsn Tunvt Tun Onucanue
apzymenmos pesyromama
box(V) v: value object type of v [Ipeobpazyer
CCBHIJIKY B 3aIIUCh
unbox(Vv) | v: ref object type of v IIpeobpasyer
3aIUCh B CCBUIKY

4.3.2. ®DyHKUMKN cTaHJapTHOM GUONUNOTEKMU

SI3pIK Zonnon MpeAoCTaBiIsieT BO3MOKHOCTH JOCTYNA K CPEICTBAM
0a30BOi ISl KOHKPETHOW peaNm3alyy ONEepaluoOHHOW cpenbl. IlepBbiid
Zonnon-komMnwisaTop peanuzoBaH st mwiarpopmel NET u Tem cambim
obecrieuynBaeT AOCTYIl K €€ CTaHAAapTHON OMOIHOTEKe, KOTopas COIEpPKUT
00JIBIII0E KOMTMYECTBO TIOJE3HBIX KIAcCOB U (DYHKIUH.

Jns oOpamieHust K CTaHAApTHBIM CPEACTBaM Zonnon-Moayib JOI-
JKE€H SIBHO WMIIOPTUPOBATh Kiacc wiu mpoctpancTtBo umeH .NET (mpoc-
TPAHCTBO MMEH — UMEHOBaHHAsl COBOKYIHOCTb JIOTHUECKHU CBSA3aHHBIX IPO-
TPaMMHBIX PECYPCOB).

TIpumep:
module Example4d32;
import System; (* System - wuMs OpocTpaHCTBa MMEH,
00BreqMHANILEIO0 BCEe HOCTYIHEE pecypcCel .NET *)
begin

writeln(System.Math.Abs (-10));
end Example432.
Hcnonb3yss BO3MOXKHOCTB 3a/laHUsl NCEBIOHMMOB, MOXHO CHENATh
3Ty 3amuch Oojiee KOMIAKTHOHW (3TO MMEET CMBICH B CIydae JOCTyHa K
KOHKPETHOMY pasZiely cTaHaapTHOH oubnuorekn). [Ipumep:
module Exampled32b;
import System.Math as Math;
begin
writeln(Math.Abs (-10));
end Exampled32b.
IIpocTpancTBO UMEH System COAEPKUT MHOTO IIOJIE3HBIX KJIACCOB.
OpHuM u3 HEUX sBHseTcs kiacc Console, KOTOPBIA HCHOIB3YETCS HpU
CO3/1aHMM KOHCOJBHBIX NpUIoKeHUH. DyHKIUM read W write sA3bIKa
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Zonnon Ha caMOM JeJie SBISIOTCS YAOOHOW 00epTKO# it paboThHI ¢ 3TUM
KJIACCOM.

4.4. Onepauyuu

Bce omeparnun B Zonnon MOXXHO pa3OWTh HA JIBE TPYIIIBL: MPeno-
npefieficHHbIe W ompeaensiemble  moib3oBareieM.  CoBMecTHOE
WCIIOJh30BAHUE TPEAONPEACICHHBIX M MOJh30BATEIBCKUX OICPAIMiA B
JAHHOHM YacTh MOCOOHs paccMaTpUBaThcs He Oyner. 3a MOTONMHUTENBHON
nHpopManueit MOXXHO oOpaTuThes K “Zonnon Language Report” [1].

4.4.1. ApucdpmeTnyeckue onepauum

Omnepaunu +, —, * U / NPUMEHAIOTCA K ONIEpaHaM YUCIEHHBIX TH-
noB. Pe3ynbpraT MMeeT THII TOrO OnepaHsia, KOTOPBII BKIIOYAET B ceOs THI
Jpyroro omepaHaa. VIckiroueHHWe —CcOCTaBisieT  OIepanus  JIeJNeHHs,
pe3ynbTaT KOTOPOM HMEET THIl HAaWMEHBIIEro JeHCTBUTENBHOTO THIIA,
KOTOPBIN BKITIOYAET B c€0s1 THITHI 00OMX OTEPaHIOB.

Apudmernyueckre orepanyu IPUMEHUMBI TOJIBKO K BEIWYMHAM Iie-
JBIX W BEIIECTBEHHBIX THUIOB. VX MOXHO pa3leJuTh HA YHapHbIE H
OWHapHEIE.

YHapHbli 3HaK “Turoc’ (+), TOCTaBISHHBIN MepeT BETMINHON 11EI0-
T'0 WK BCOICCTBCHHOI'O THIIA, HC OKa3bIBAaCT Ha He€ HUKAKOIro BJIMSIHUS.

YHapHbIH 3HaK “MHUHYC” (—) NPUBOJMUT K U3MEHEHHIO 3HaKa BEJIMYH-
HBI.

K nenouncneHHbIM 1 BEIECTBEHHBIM OIE€paH/aM MIPUMEHUMBI CIe-
JYIOIHE ONepanuu:

+ CyMMma,;

- Pa3HOCTB;

* NIPOU3BEACHNUE;

/ BEIIECTBEHHOE YAaCTHOE.

Onepaunu div u mod NpUMEHUMBI TOJBKO K LUEIOYUCIEHHBIM Olle-
paHmam:
div 1I€JI0€ YaCTHOE;
mod OCTATOK OT JICJICHHUS LIEJIbIX YHCE]l.
MaremaTuuecku BepHO, YT0 a = (a div b)*b + a mod b.
Omnepamuu +, -, * HCIOIB3YIOTCS TAKXKE U C APYTUMH THIIAMH OTIe-
paHI0B, HO TOTJa OHM MMEIOT WHOW CMBICH (Hampumep, JJs CTPOK, CM.
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. 4.4.4). DT omepannu TakKe MOTYT OBITh TIEPEOTIPEIEIICHBI ITOIb30BaTe-
JeM.

4.4.2. Jlornyeckue onepauum

DTH omneparyy MPUMEHSIIOTCS K onepaHaM Tuiia boolean u garmoT
pe3yabTaT 3TOro K€ TUIIA.

or JIOTHYECKas TU3BIOHKIMS  (JIormyeckoe “vin’)
P Or g 0O3HaYaeT “‘eciu p, To true, nHave g~
& JIOTHYECKast KOHBIOHKIUS (JIorHueckoe “u’)
p & g o3Hayvaer “‘eciiv p TOo g, MHauye false”
~ oTpHIIaHue ~ p “He P’ (Jlorudeckoe “He”)

4.4.3. Onepaunm Hag MHOXecTBamMm

Omnepanyu HaJ MHOXXECTBaMH IIPUMEHUMEBI K THITy set M J1aioT pe-
3yibTaT 3TOro ke Trma. OOBsABICHHAS MIMpHWHA B OWTax ONepaHAoOB set
JOJDKHA OBITH OOMHAKOBOW. OIHOMECTHBINA 3HAaK “‘MHUHYC” 0003HadaeT I1o-
NOJIHEHHE X, T.e. —X  00O3Ha4aeT MHOXECTBO Lenbix Mexay 0 u
max (set), KOTOpbIE HE SBISIFOTCS dJIEMEHTaMH X (T.€. SJIEMEHTHI, KOTO-
pble He BXOIMIM B MHOXKECTBO X, OYIyT BXOAUTH B —X, & KOTOPBIC BXOIMIH

— HET).
+ OObenuHeHne [ToouToBEIii OR
- Pasnocth (x =y =x* (-y)) [1o6GHTOBOE BEIYMTAHKE
* [epeceyenue [o6uroBeiit AND
C e ecKasi pa3HOCTb:
/ ;M/M yTI;Hq Kas pasHocTh [ToOuTOBOE ‘“‘UCKITFOUArOLIEE
i’
(x = y+(y - x)

KoHCTpyKTOp MHOXeCTBa ONpenenseT 3HaueHHe MHOXECTBa IIO-
CPE/ICTBOM IEPEYMCIICHUS] BCEX €ro 3JEMEHTOB, €CIM OHH MMEIOT MECTO, B
(UrypHBIX CKOOKax. DJIEMEHTH! IOJDKHBI OBITh IEJIBIMH B obiact O. .
max (set). OOmacte m..n oO0O3HAaYaeT BCe IeNbIe HAa HMHTEpPBAJeE,
HayMHAIOLIEMCs C DJIeMEHTa M W 3aKaHYMBAIOIEMCS Ha DJJIEMEHTEe n,
BKJIFOYAs M U 1.
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4.4.4. Onepauuun Hag CTPOKaMu

Jis paboTel ¢ BCTPOCHHBIM THIIOM string B Zonnon HOMHMO
KJIACCHYECKOH KOHKAaTEeHAIMX (CKJIEHBAHUS CTPOK), 0003HAYaeMOU 3HAKOM
+, BBEZICHA HOBas omepanus B3sATUS mojacTpoku. Oneparust Buaa [1i..7]
U3BJIEKAaeT MOJACTPOKY, HauMHas C CHUMBOJIA B MO3ULMM 1 W 3aKaHYMBas
CHUMBOJIOM, mpeAmecTByomuM no3uuun j. CoxpaimieHHas 3anuch [1]
MOXET MCIONb30BaTbCSl AJII M3BJICUEHUS 1-r0 MO MOPAIKY CHUMBOJIA
cTpoku. B omnepanum B3SITHS HOACTPOKM MOXHO OIyCKaTb OIMH U3
napamerpoB. IIpumenenue onepauuu [i..] NpUBENET K HU3BICUEHUIO
MOACTPOKH, HAUMHAs C MO3UIMK 1 J0 KOHLA CTpOKHU, a [..J] — c Havama
CTPOKH IO TO3WIMH J (MCKIroYas caMm Jj-il cuMBoi). st KOMIaKTHON
3alMCH B3STHSA [UJIMHBI CTPOKH BBeAeHa oneparms #. Takum obpasowm,
KOHCTpYKLUS BUa #S 03HAUaeT YUCIIO, PABHOE JUIMHE CTPOKH S.

IIpumep:
module Exampled44;
var s,t:string; ch:char;

begin
t = s + ".txt";
s = t[2..5];
s := t[0..#t];
ch := s[1];

end Example4d44.

4.4.5. OTHOWweEHUA

B s1361K€ ZOnnon OIPECACJICHBI CICAYONINEC OTHOILICHUS:

= paBHO

# HEpPaBHO

< MEHbIIIE

<= MCHBIIIC I PaBHO

> 6obie

>= 0O0JIBIIIC WK PABHO

in NPUHAJIEKHOCTh MHOXECTBY

Omnepanmu OTHOIICHHS BCETa AI0T pe3yabTaT THIa boolean.
OrtHouieHus =, #, <, <=, > U >= NPUMEHUMBI K YHUCJICHHBIM THUIIAM,

char, (OTKPBITHIM) CHMBOJIEHBIM MacCHBaM ¥ cTpokaM. OTHOIICHUS = U #

IIPUMEHNMBI K THIIaM boolean u set, a Takke K IPOLEIYPHBIM THIIAM
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(Brrrouas 3Havenne nil). KoHcTpykims Buaa x in s 0003HaydaeT, 9To “x
SIBJIIETCSL DJIEMEHTOM S”°, T/I€ X JOJDKEH OBITh IIEJIOr0 THIIA, a S — THIIA
set.

4.5. [MopsiOOK ebIvUC/IeHUS 8bipaXkeHul

Onepauyu MOXHO CIPYIIIMPOBATh B HECKOJIBKO KJIACCOB, C Pa3HBIMHU
YPOBHSIMH TPHOPUTETA, KOTOPHIE CHHTAKCUYECKH OTIMYAOTCA TpHU
UCIIOJIb30BAHUH B BhIpaxeHHsx. Orepainun ¢ OAMHAKOBBIM MPHOPUTETOM
BBINOJIHSIOTCS CJIeBa HAIPaBo.

Hanpumep, x =y — z o3Hauaer (X - y) — z.

Kpyribie ckoOKH MCHONB3YIOTCS IS 3aKJIIOYCHHS B HUX YacTH BEI-
paXeHUs C LENbl0 HM3MEHECHHUS] TMOpsJKAa BBIIOJHEHHs orepanuid. B
BBIPYKEHUH MOXKET OBITH JTF000€ KOMMYECTBO KPYTIIBIX CKOOOK.

[TpuopuTeT onepaTopoB U3MEHSAETCS CIIEAYIOLIIUM 00pa3oM:

Haunbonpmmit 1. BerauciieHus B KPyTIIBIX CKOOKax
2. Beraucnenus 3HaueHAN QyHKINN
3. YHapHble onepaiuu (~, yHapHbIH —, yHapHBIH +)
4. Onepauuy yMHOXECHUS
5. Onepanuu CIIOKEHUS
HauMensbmuit 6. Omeparuy OTHOIIICHUS
ITpumep:

MaremaTH4ecKkoe BBbIpaXKEHHE (0.5b+a)-(c+d) 1 ma s3pike Zonnon
ax® +bx +c a

MOXXHO 3aIlicaTh, HAIIPUMED, TaK:
((0.5*b+a) * (c+d) / (a*x*x+b*x+c)) /a.

5. OnepaTtopbl AA3bIKa

OHepaTOpr OIMUCBIBAIOT HEKOTOPLIC AJITOPUTMHUYCCKUEC HeﬂCTBHH.
Teno mpoueaypbl MOXHO MPEICTABUTh KaK MOCIECIOBATEIBHOCTh TaKHX
OIIepaTopOB.

5.1. Onepamop npuceaueaHusi

[IpucBanBaHNe 3aMEHSET TEKyllee 3HAYCHHWE MEPEMEHHOH HOBBIM
3HAUYEHHEM, OINpENENIIEMbIM BbIpAKCHUEM. BbIpaskeHHe IOKHO OBITh
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COBMECTHMO II0 TPHCBANBAHUIO C NepeMeHHOi. OnepaTop MpHcBauBaHUSL
3aIiChIBAaeTCS KakK : =.

ITpumep:
X 1=y
z = a + b;
Res := (1 > 0) and (i < 10);
D := Sgr(b) — 4 * a * c;

5.2. CmpykmypupoeaHHbIe onepamopbl

5.2.1. OnepaTopHbInN 6ok

OmnepaTopHBIA OJIOK TMO3BONAET TPYNIHPOBATH BMECTE JIOTHYECKH
CBsI3aHHBIC ONEPATOPHI, & TAKKE BBOJAUTH 00OPAOOTUNKN UCKITIOYCHHUH.
module Example521;
var a: boolean;

begin
read(a) ;
begin (* Hauvaso omeparTopHOIo 6jioka *)

a = ~ a;
end; (* OxoHYaHMe omnepaTopHoro Ojioka *)
write(a);

end Exampleb21.

5.2.2. YcnoBHbIn onepatop IF

Oneparop if ompenensieT YCIOBHOE BBIIIOJHEHUE HEKOTOPOU MO-
CJIEI0BATENILHOCTH OreparopoB. byneBckoe BelpaxeHue, NpealecTBYOIIEe
N0CJIEN0BATEIbHOCTH OIIEPATOPOB, HA3bIBAETCSl YCIIOBUEM. Y CIIOBUE BBIUUC-
JII€TCsl, U €CJIM €r0 3HaU€HUE PaBHO true, TO COOTBETCTBYIOLIAS MOCIIEN0-
BaTEJIbHOCTb ONEPATOPOB BbIMOJNIHsAETCA. Eciii yciioBUE HE BBINOJIHEHO, TO
BBITIOJTHACTCS TIOCJIE0BATENEHOCTh ONEPaTOPOB, CIEAYIOMmas 3a CIyXe0-
HBIM CJIOBOM else, €ClIi OHO €CTh.

OO01as cxema yCI0OBHOTO OTepaTopa:
if <ycnorue> then

<IIOCJIegoBaATEJIbLHOCTE IJIA MCTUHHOIO yCJ'IOBMFI>
else

<IIOCJIEODOBATEJIbHOCTDL IOJIS JIOXHOI'O yCJIOBMH>
end;
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CoxkpaleHHas 3aIich:
if <ycmosme> then

<HOCJI€,JELOBa’I‘eJ'U:>HOC’I‘b oJiga MCTUVMHHOI'O yCJIOBMH>
end;

IIpumep:
module exampleb22;
var a,b,m: integer;
begin
write (
write(
if a >
m
else
m := b
end;
writeln("MakcumMym M3 a m b = ", m);
end exampleb22.

n

A: "), readln(a);
"B: "); readln(b);
b then

a

5.2.3. YcnoBHbIn onepatop CASE

OmnepaTtop case onpenensieT BEIOOP W HCIOTHEHUE TOCIEI0BATEb-
HOCTH OTIepaTopoB. BEIOOpP KOHKPETHOH MOCIENOBATENBHOCTU IS UCION-
HEHHUs TPOM3BOAWUTCS Ha OCHOBE aHalW3a 3HadyeHus (Wi Habopa
3HA4YEeHUH), COMOCTABICHHOIO KaXJOW IOCIeI0BaTeNIbHOCTH. BHauane
BBIYMCIIACTCS BBIpAXKEHHUE, 3aJlaHHOE IOCe CIY»KeOHOro cloBa case,
IIOTOM  BBITIONHSACTCS TIOCIEAOBAaTEIFHOCTh OIEpaTopoB, dYeil Habop
3HAUEHUI BKJIIOYAET IOJIyYEHHOE 3HAa4eHHE case-BblpaxkeHUs. Bbipaxe-
HUE case MOXET UMETh UEeJblid, CHMBOJbHBIN WM NEPEUUCIUMBIN THII;
HA0OPBI 3HAYCHUI, CONOCTABIICHHBIC OIEPAaTOpaM, JOJDKHBEI UMETh TOT JKE
THII, 9YTO U BEIpa)kKeHHEe. MeTKH case NOKHBI ObITh KOHCTAaHTAMH, H HH
OIHO 3HA4YCHHWE HE JOJDKHO BCTpedaTbes Oonee omHoro pasza. Ecmm
3HAYCHUE BBIPAKCHUS HE COBIAJAeT CO 3HAYCHHEM HH B OJHOM HabOope
3HAYCHUH, BBIOMPAETCS MOCIIEIOBATEIFHOCTh ONEPATOPOB, CICAYIOMIAs 3a
CHUMBOJIOM else, B Cily4ae €ro HaJu4us, B IPOTUBHOM CIy4yae MporpaMma
3aBepmaeTcs aBapuitHo. OOmias cxema:
case <pBrlpaxeHue> of
<Habop 3HaueHuUM 1>: <olepaTopbl>
<Habop 3HaueHUM 2>: <olIepaTOopPbl>
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<Habop 3HaueHUM 3>: <OolIepaTOopPb>
else
<onepaTopsr>
end
Crnenmyromuii mpuMep BEIBOJUT Ha SKPaH COOOIIEHUE O TOM, SBISACT-
Cs1 I BBEICHHBI CUMBOJ U(POii:
module exampleb523;
var a: char;

begin
write ("Beemure cumMmpBoJi: "); readln(a);
case a of
"Ol" '"9":
writeln('3To umubpa')
else
writeln('3To He uudpa')
end

end exampleb23.

5.2.4. Onepartop uukna WHILE

OnepaTtop while onpezenseT MOBTOPSIEMOE UCIIOIHEHHE IOCIeN0-
BaTEJIBHOCTH OIIEPATOPOB, IOKA YCIOBHOE BLIPAXKEHHE HMEET 3Ha4YeHUe
true. Vcnosue nposepsieTcs mnepel KaKAbIM HCIIOJHEHHEM I0CIIEN0Ba-
TENIBHOCTU ONEPAaTOPOB, U TAKUM OOpPa30M OHA MOXET HCIIOJIHSITHCS HOJIb
wim OoJee pas.

OOmas cxema:

while <ycnosme> do
<onepatop 1>

<omepatTop N>
end;
Crenyromuii npuMep BBIYHUCISET KOJHMYECTBO LMU(P B HATYpaIbLHOM

qyHucie:
module exampleb524;
var num, dig: integer;
begin

write ("BeBenuTe HaTypaJibHOe umcjo: ");

readln (num) ;

dig := 0;

while num # 0 do
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inc(dig); num := num div 10
end;
writeln ("KomuuecTteo umbp: ", dig);
end exampleb24.

5.2.5. Onepatop uukna REPEAT

Omneparop repeat omnpezaenseT MOBTOPSIEMOE HMCIOIHEHHE IOCIe-
JIOBaTEJIBHOCTH OIIEPAaTOPOB, IIOKa HE BBINOJHUTCS YCJIOBHE BBIXOJA,
ornpezernsieMoe OyJeBCKUM BblpakeHHeM. [locienoBaTenbHOCTh OrepaTo-
POB BBINIOHACTCS XOTS OBl oAMH pa3. Obmas cxema:
repeat

<omepatTop 1>

<omnepatop N>
until <ycjoBue>;
[IpuMep 3amMILIEHHOT0 BBOAA UCXOJHBIX JAHHBIX B IPOrpamMmy:
module exampleb25;
var length: integer;
begin
repeat
write("BeBemure miauuy( > 0): ");
readln(length);
until length > 0;
writeln ("llpuusaro: ", length);
end exampleb525.

5.2.6. Onepatop uukna FOR

Omneparop for ompenensieT MOBTOPSIEMOE HCIIOJIHEHUE TIOCIIEI0Ba-
TEJNILHOCTH ONEPaTopoB (PMKCHPOBAHHOE YUCIIO Pa3.

IIpu sTOM HcHonb3yercs chenuanbHas IMEepeMEHHas, Ha3blBaeMas
CUETYMKOM IMKJIa. 3HAYCHUE HTOW MEPEMEHHON M3MEHSAETCS B MHTEpBale
3a[JaHHBIX HA4YaJbHOIO M KOHEYHOrO 3HAYEHWH C 3aJaHHBIM IIaroM. B
cllydyae eclii HayaJIbHOe 3HaueHue OOoJIbllle KOHEYHOTO, LIar J0JDKEH UMETh
OTPHLIATENILHBIN 3HAK.

Cunrakcuc ornepatopa for BBINIAANT CIEIYIOMNM 00pa3oM:

for <nepemenHasa> := <HauvaJIbHOE 3HaAUEHME>

to <xoHueHOe 3HaudeHMe> by <war> do
<omnepatop 1>
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<omepaTop N>

end;

IlepemenHas, ucnonb3lyemas B KaueCTBE CUETUMKA LIMKIIA, JOJDKHA
OBITh W3BECTHa B 00JAacTH NEHCTBUSA, B KOTOPOH HAXOIUTCS OIEpaTop
LMKIIA.

B kauectBe mpumepa paccMOTpPUM IPOBEPKY, SBISIETCS JIU BBEIECH-
HOE YHUCIIO TEePEBEPTHINIEM (IJI1 3TOr0 MOJIYYHM IEPEBEPHYTOE YHCIO U
CpaBHUM):
module exampleb526;
var m,n,a,i: integer;

begin
write ("BBemure 4-3HauHoe umcjygo: ");
readln(n) ;
m := n;
a := 0;
for i := 1 to 4 do
a :=a * 10 + m mod 10;
m :=m div 10;
end;
if a = n then writeln("fBngercsa neperepTemeM")

else writeln("He sBrnsgercs nepeBepTemeMm")
end;
end exampleb526.

5.2.7. Onepartop uukna LOOP

Onepatop loop ompeAenseT MOBTOPSIEMOE HCIOIHEHHE IOCIEN0-
BaTeNBHOCTH orepaTtopoB. OHO MpeKpamaeTcs cpabaThIBAaHUEM OIIepaTopa
exit BHyTpu mocnemoBaTensHOCTH. Omeparop exit ompexpenser 3aBep-
LICHHE BKJIIOYAKOUIEro €ro oneparopa loop U IPOJOJIKEHHE CO CIEAYIO-
mero 3a HUM (loop) omeparopa. Takum oOpa3oMm, omepaTop exit
SIBJISIETCSL KOHTEKCTHBIM, T.€. OTHOCUTCS K TOMY omepatopy loop, B
KOTOpBI BJIO)KEH,  XOTA CHHTAKCUYECKM C HHUM HE acCOLMMPOBAH.
Oneparop loop ToOJNE€3€H s BBIPAXKEHHS] I[MKJIOB C HECKOJIbKUMU
TOYKaMHM BBIXOJId, TJI€ YCJIOBHE BBIXOJA BBINNOIHAETCS €CTECTBEHHBIM
o0pa3oM B cepeauHE MOBTOPSEMOW IIOCIEIOBATEIFHOCTH OIEPaTOPOB.

OO0mas cxema:
loop
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<omepatop 1>
<omepaTop k comepxammii exit;>

<omepatop N>
end;
ITpumep:
module exampleb527;
import System;
var ch: char; h, r: real;

begin
loop
write ("Beemure BHICOTY h:"); readln(h);
write ("BremuTe paimyCc OCHOBaHUuS r:");
readln(r) ;

writeln ("Ilyomans paBHOOEIPEeHHOTO KOHyca:",
System.Math.PI * h * r * r / 3);
write ("3aBepuuTs padboTy nporpamme? (Y/N) :");
readln(ch);
if (ch = 'Y') or (ch = 'y') then exit; end;
Writeln ("****************************") ;
writeln;
end;
writeln ("Habepure q misa Beixoma") ;
end exampleb27.
B sTroM mpuMepe 3a 3HaYCHHWEM YHMCIIa T IIporpaMma odpamaercs K
CHENHANEHOW KOHCTaHTE IMPOCTpaHCTBa mMeH System.Math tumaTdopmsl
.NET.

6. CTpyKTypupOBaHHbIE TUMNbI AAaHHbIX

CTpyKTypUpOBaHHBIE THUIBI JaHHBIX (DOPMHUPYIOTCS Kak HaOOpbI
KOMIIOHEHTOB, SIBJISIOIIMXCS IIPOCTBIMU WIHM TAKKE CTPYKTYPUPOBAHHBIMHU
THUIIAMHU JAHHBIX.

6.1. Maccue

MaccuB mpencTaBisieT coOO CTPYKTYpPY, COCTOSIIYIO W3 Habopa
9JIEMEHTOB OJHOrO THMa. YHCIO 3JIEMEHTOB B MAacCHBE OIPEAEIISET €ro
JUIMHY. OJeMEHThl 0003HAa4YaloTCsl HMHIEKCAaMH, KOTOpbIE MPUHUMAIOT

30

LIEJIOYUCIIEHHbIE 3HaueHuss Mexay 0 v JIMHOM MaccuBa MUHYC 1.
CHHTaKCHYECCKHE MpaBWjia I THIIA MAaCCHBOB JEJAIOT BO3MOYKHBIM
KOHCTPYHUpPOBAaTh TPU BHIa MAaCCHBOB, KOTOPBIC Pa3JIMYAIOTCs Creluduka-
muedt amueel. Ecnmu amuHa TOpWHUMAaeT KOHCTaHTHOE 3HA4YCHHE, TO
ompefiesieH cmamuyeckuil Maccue. Ecin anvHA W3MEpeHUs 3aaeTcs
CHMBOJIOM «*», TO 3TO — Ounamuyeckuil maccue. Hakonen, eciu mivHa
OMpENeNsIeTCs] IMPOU3BOJILHBIM BBIPAKCHUEM, TO MBI BCTpEYaeMcs C
MOHSATHEM TaK Ha3bIBAEMBIX 1CE8000UHAMUUECKUX MACCUBOS.

Io omnpeneneHnto, BCe 3TH Pa3IMYHbIE MACCUBBI SIBJISIFOTCS MHOTO-
MEpHBIMH, TaKUM o00pa3oM, OJJIEMEHThl MacCMBa CaMH MOTYT OBITh
MaCCHBaMH, U CMEIIMBAaHUE CreUUGUKAIMA Pa3THYHBIX IJTUH JeacT 3TO B
MIPUHIUIIE JOCTYITHBIM.

Just goctyna K 3JeMEHTY MAacCHBa UCIOJBb3YeTCs omepaius [<uH-
nekc>]. B kauecTBe MHJIEKCA JIOJDKHO BBICTYNATh LENOYHCIEHHOE BbIpa-
JKCHHE CO 3HAUYCHHEeM B UHTepBasie oT 0 10 3HAYCHHUS, HA CAUHHUIY MEHb-
Iero pasMepa MacCuBa.

6.1.1. CtaTnyeckme maccusbl

B cratmyeckoM MacCHBE YHCIO 3JIEMEHTOB B JIFOOOM H3MEpPCHHH
(UKCUPOBAaHO U OIpeneNnseTcss KOHCTAHTHBIM BBIpAXKEHHEM, KOTOpOe
3a1aeTcsl B OOBSBICHUH.
module example6l0;
const N = 100;
var i: integer;

a: array N of integer;

begin
for i := 0 to N - 1 do a[i] := i end;
for i := 0 to N - 1 do write(alil:4) end;

end example6l10.

6.1.2. OTKpbITbIE MacCUBbI

B 00BsIBIEHUN OTKPBITOTO MAacCHBA YUCIIO JJIEMEHTOB HE 337aeTcs.
OTOT THUI KCHOJIB3YETCS TOJIILKO KaK TUI (pOpMalIbHOTO MapameTpa WM THI
3HAYEHHs1, BO3BPALIAEMOro (GpyHKINEH.

AKTyaJbHBII pa3Mep OTKPHITOTO MacCHBa MOXKET OBITh MOIyUYEH I10-
CPEICTBOM IpefoNpeaesieHHON QyHKIMN 1en.

[Tpumep oOBsIBICHUS] OTKPHITOTO MacCHBA!
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a: array of real;
[Ipumep QyHKIHH, BO3BpALIAIONIEH IIHHY MacCCHBA:
procedure Mylen (var arr: array of integer) :integer;
begin
return Ien(arr);
end MyLen;

6.1.3. [InHamn4yecku cospgaBaemMblie MacCUBDI

B nuHammueckoM MaccHBe YMCIIO 3JEMEHTOB B JIIOOOM H3MEpPEHUH
npu OOBSABJICHUU HE 337a€TCs U 0003HAYACTCS 3BE30UKOM. [IMHaMu4eckue
MAacCHUBBI CO3JAIOTCA SIBHO; OTBETCTBEHHOCTH 3a BBIACICHUE MAMSITH IS
TaKOro0 MaccuBa BO3JIaraeTcsl Ha nporpammucta. s co3ganust JuHamu4e-
CKOI'0 MacCHBa HUCIIOJB3YETCs ONepalrsd new:
arrayVariable := new ArrayType(lenO, lenl, .. );
[Moxpobuee 06 omeparuu new OyIeT paccka3aHo B IL. 7.2.

3HavYeHUs [UIMH B ONEPAIlA New OJDKHBI 33/1aBaThCS IOCPEICTBOM
MPOU3BOJIBHBIX ~ BBIpAXXEHWI 1enoro Tuna. Bo Bpems uHcHoIHEHUs
BBIUHCIICHUE KAXXJIOI'0 BBIPAXKEHUS JOJDKHO JAaBaTh B PE3yJIbTATE IOJIOXKHU-
TEJBHOE IIeJI0e, B TPOTHBHOM Cllydae OyJeT CreHepupoBaHa OIIHOKa
BPEMEHU UCHOJHEHUS. JIMHBI BCEX U3MEPEHUIN MHULIMATTMZUPYIOTCS HYJIEM
C LEIbI0 IPENOTBPAICHHUS [TOCTYNA OJJIEMEHTOB MAacCMBa B MAacCHB
MIEPEMEHHBIX, KOTOPBIN €Ille He ObUT pa3MeIleH.

B creayromem npumepe mamsaTh OyAET BBIIENEHA, TOCIE TOTO Kak
TIOJIB30BATENb BBEAET PA3MEPHOCTh MAaCCHBA:
module example6l0a;
type Vector = array * of integer;
var i, n: integer;
var a: Vector;
begin

write ("KommuecTBOo 3jsieMeHTOB: "); readln(n);
(* CospmaHme BekKTOpa, ComepXxalero n 5SJeMEeHTOB *)
a := new Vector(n);
(* Bampoc y nojib30BaTesisI 3HaYEeHUM
KOMIIOHEHT BekTopa *)

for i := 0 to Ien(a) - 1 do
write("a[",1i:2,"]: "); read(al[i])

end;

writeln;
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(* BEIBOO BEKTOpa Ha 5KpaH *)
for i := 0 to Ien(a) - 1 do
write(al[i]l:3);
end;
writeln;
end example6lOa.

B cnenyromem npumMepe JeMOHCTPHPYETCS padoTa ¢ MAaCCHBOM Mac-
CHBOB, a TaKK€ HCIIOJIb30BAaHHE MACCHBOB B MPOIEAypax M (PYHKITHIX
Ipouenypsl B Zonnon OyayT pacCMOTPEHBI B paszeie 9.
module example6l0b;

(* UHMOMAIU3UPYyEeM MaTPpHIy HEeKOTOPBMM yYucjamu *)
procedure InitializeMatrix(
var mat: array of array of real
)

var i, j: integer;

begin
for i := 0 to len(mat, 0) - 1 do
for 7 := 0 to len(mat, 1) - 1 do
mat[i][j] =1 * 10 + j;
end
end

end InitializeMatrix;
(* BeIBOOMM MaTpHIy Ha BSKpaH *)
procedure PrintMatrix (
var mat: array of array of real
)7
var i, j: integer;

begin
for i := 0 to len(mat, 0) - 1 do
for j := 0 to len(mat, 1) - 1 do
write(mat[i][j]:3:0);
end;
writeln;
end

end PrintMatrix;

var m: array 10 of array 10 of real;
begin

InitializeMatrix (m) ;

writeln;
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PrintMatrix (m) ;
end example6l0b.

6.2. 3anuchk

Hcropuueckn B s3bIKax NporpaMMHUpOBaHUs cemeiicTBa Pascal,
Modula, Oberon 3amuch — 3TO THII, BKJIIOYAIOIIUN PsijJi KOMIIOHCHTOB,
HA3BIBAEMBIX HOJIAMU, KOTOPBIE MOTYT OBITH Pa3HBIX THIOB. KOIU4ecTBO
MoJcH 3amucu MOXKET ObITh JH00bIM. OOBSBIIEHHE 3allMCH BBITJISIINAT
CleyroummM 00pa3oMm:
record <uMs HOBOT'O THIA>;

<rnoJjie zanmucu>: <TUI [DOJIA>;

<rnoJjie 3anmucu>: <TUI IOJs>;
end <uMa HOBOTO TuINa>;

ITpumep:
record Complex;

Re: real;

Im: real;
end Complex;

K 3ammcsM, kak ¥ K mporeaypam, IPUMEHAMBI MOTUGUKATOPEI 00-
JacTh BUAUMOCTH. Eciau ecTh HEoOXOOMMOCTh HCIIOJIB30BAaHHS 3alMCH
H3BHE MOJYJIS, TO TpeOyeTcs yKazaTh moaubukatop {public}:
record {public} Complex;

Re: real;

Im: real;
end Complex;

OO6paiieHue K MO0 3allMCH OCYIIECTBIISIETCS Yepe3 CUMBOI ..

IIpumep:
var a: Complex;
begin
a.Re := 10;
a.Im := 7;

writeln(a.Re,”" + ",a.Im,"i");
end.

7. OvHamuyeckue CTPYKTYPbI AAaHHbIX

Jis Tex cimydaeB Koraa o0beM MaMsTH, HEOOXOIUMBIN I XpaHe-
HUS ~ CTPYKTYpbl  JaHHBIX, 3apaHee  HEHW3BECTEH,  HCIOIB3yeTCs
IUHAMHUYECKOe BbIaelieHrne mamsaThu. B a3pike Ilackanb MMeeTrcss BO3MOXK-
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HOCTH B IIPOLIECCE BBIOJIHEHUS NMPOTPAMMBl BBIICNSATE M OCBOOOXKIATH
namsth Ui quHamudeckux crpykryp. [lnarpopma NET 3amauy ocBo6GOxk-
JICHUS X TIOBTOPHOTO KCIOJIb30BAaHUS MaMATH OepeT Ha ce0s, 0CBOOOKaast
OpOrpaMMHCTa OT HEOOXOAMMOCTH SBHO YAAIATh HEUCIIOJIb3yeMbIe
JMHAMUYECKHE CTPYKTYPbl. DTHUM 3aHUMAETCS TaK Ha3bIBAEMBIH «cOOpUUK
mycopay (garbage collector).

7.1. Ccbinku

Ccbutka — TIepeMeHHasi, KOTopasi XpaHUT HEKUil BHYTPHUCHCTEMHBIH
uaeHTH(HUKaTOp 00bEKTa MM CIENUATbLHOE 3HaueHWe nil Kak yKasaHue
Ha orcyrctBue oObekTa. CChUIKM HEOOXOMUMBI JIJIsl  OpraHU3aIiu
JIMHAMHUYECKH CO3aBaEMBIX CTPYKTYp JaHHBIX. CCBUTOYHBINA THIT 33/1a€TCsI
moaubukatopoMm { ref }. Ilpumep:

Cmpyxmypa Ccolixa
record Complex; record {ref} Complex;
Re: real; Re: real;
Im: real; Im: real;
end Complex; end Complex;

11 ccbUIOYHOrO THIA 3aKCh

var a: Complex;
He Oyner oO3Ha4daTh co3maHus oObekTa. llepemenHas a OyneT XpaHHTH
HEKOTOPBI BHYTpUCHUCTEMHBIH uaeHTudukarop. [locne cozganust oObekra
ormepanyeii new 3TOT wuAcHTUGUKATOpP OymeT o0O03HA4YaTh pealbHOe
pacmoyokeHue CO3TaHHOTO 00BEKTa B TAMSITH.

7.2. Onepauyuss NEW

st co3manust 00bEeKTa, 33IaHHOTO CCHLIOYHBIM THUIIOM, TpPeOyeTcs
HCII0JIb30BATH ONEPALHIO NEW.

s mpumepa ¢ tunom Complex co3mganue 00bekTa OyaeT 3aIucChi-
BaThCS TAK:

a := new Complex;

OcB00OX ATk BBIACICHHYIO TAMATEH HE TPeOyeTCs.
7.3. OpeaHu3auyusi OaHHbIX

PaccMoTpum npuMep TMHAMUYECKOTO BBIJEICHUS TaMATH.
module Example73;
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record {ref} RefNumber;
val: integer;
end RefNumber;

record Number;
val: integer;
end Number;

var a,b: RefNumber;
var c,d: Number;

begin
a := new RefNumber;
a.val := 10;
b := a; (* IIpucBamBaHME CCBUIKMI
Ha TOoT Xe O6BekKT *)
b.val := 11; (* mBMeHsSTCsS Kak a TakK um b %)
writeln(a.val, " =", b.val); (* 11 = 11 *)
c.val := 15;
d := ¢c; (* Cosmaercs konmus obrwrekTa *)
d.val := 16; (* MsmMeHgeTCs 3HaAUYEHME

Yy OIOHOM KoImu *)
writeln(c.val, " # ", d.val); (* 15 # 16 *)
end Example73.

8. CoBmecTMMOCTb U Npeobpa3zoBaHue
TUNOB

B s3pIKe mporpaMMHUpOBaHHS ZonNnon pasinyaroT HECKOJIBKO ypOB-
HEH COBMECTUMOCTH THUIIOB: SKBHBAJICHTHBIC THUIIbI, PABHO3HAYHBIE THIIBI,
COBMECTHUMOCTb Il TPHCBAUBAaHUS, COBMECTHUMOCTb MJIi HEKOTOPOIo
oneparopa. OTAEeIbHO PacCMaTPUBAETCS COBMECTUMOCTb MacCHUBOB.

8.1. dkxeueaneHmMHble munsbi

[lBe nepemeHHbIe a U b THIIOB Ta U Tb UMEIOT SKBUBAJICHTHBIH THII,
€CJIM BBIMOJHACTCS OJJHO U3 CIICAYIOINX YCIOBHMI:
e Tau Tb 00a 0OBsIBICHBI OHUM UJIEHTU(PHKATOPOM THIIA;
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e Ta 00BsBIEH YKBUBAJICHTHBIM Th Tpu Jeknapanuu (Ta = Tb);

e upneHTH(UKATOPHl a U b OOBSIBICHBI B OJHOM U TOM JKE CITUCKE
TIepEeMEHHBIX, TI0JIe 00BEKTa WM OXHOM OOBSIBICHUH (POpPMaTBHBIX
[apaMeTpoB M He SBISIOTCS OTKPBITHIMU MacCHBAMH.

8.2. PasHO3Ha4YHbIe munbl

JBa Tuna Ta u Tb CUUTAIOTCA PAaBHO3HAYHBIMHU, €CJIU BBIIIOJIHSAETCS
OJIHO U3 CJIEYIOLMX YCIIOBUM:
e Tau Tb UMEIT OJUHAKOBEIA THI (IKBUBAJICHTHEIH );
° Tau Tb — OTKPBITBIC MAaCCHUBLI C 3KBUBAJICHTHBIMU TUIIAMH 3JIC-
MEHTOB;
e Ta u Tb — HpoUENYpPHBIE TUIBI C COBMNAJAIOLIUMMHU CIHUCKAMHU
(opMasbHBIX TApPaMETPOB.

8.3. Coemecmumocmsb Onsi npuceaueaHusi

Beipaskenue e, umeroniee Tuin Te, COBMECTUMO 110 IIPUCBAUBAHUIO C
NEePEMEHHON Vv, UMeroIel Tun TV, €CIM BBINOJIHAETCS OJHO U3 CIEXyIo-
LIUX YCIIOBUM:

e Te u TV UMEIOT OJUHAKOBBIA THI (3KBUBAJICHTHBIN);

(] Te n Tv — YUCIIOBBIE TUNIBI U TV BKIIFOYAET Te;

e  Tv ABJIAETCS NPOLELYPHBIM THUIIOM, & Te €CTb nil;

e Tv — 3TO NPOLEAYPHBIA THII U Te €CTh UMs MPOLEAYPHI, CIUCOK
(dopManbHBIX MapaMeTpoB KOTOPOIl COOTBETCTBYET CIHMCKY M
Tv.

8.4. CoemecmumMmocmb Maccusoe

PakTuyecKuil napameTrp a Tuna Ta €CTb MacCUB, COBMECTUMBIN C
(opmanbHbIM nTapameTpoM £, uMeromum THN T £, ey BBITOJIHSIETCS OHO
13 CIEAYIOUINX YCIOBUIL:

e Tf u Ta UMEIOT OJUHAKOBBIA THI (3KBUBAJICHTHBIN);
e Tf — 3TO OTKPHITHIH MaccuB, a Ta — M0O0H MaccuB, M THIIBI UX
JJIEMEHTOB COBMECTHMBI.
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8.5. CoemMecmumocmsb 8bipaKeHuu

JUJIss TaHHBIX OTIEPaTOPOB B HMKECICIYIONICH TaOJHIle YKa3aHbI TH-
Bl OTIEPAHIOB, K KOTOPEIM OHH NMpPHUMEHUMEI. Tabnuia Takke moKa3bIBaeT
pe3ynbTHpyromnii Tun Beipaxkenus. Tun T1 mommkeH ObITh pacuIvpeHHeM

tuma TO0.
Onepamop | Ilepeuvii Bmopoii Tun pezynomama
onepano onepano
+-* YucnoBont YucnoBou Hanmenbmmit yucioBom
THII, BKIIOYAIOIHI 00a
ornepana
/ YucnoBoit Yucnosoii HauMeHbIInii BelecTBEH-
HBIN THI, BKIFOYAFOIINI
00a ornepanaa
+-*/ MmuoxectBo | MHOXkecTBO | MHOXKECTBO
div mod Iemoe Iemoe HanMenbImmii meaouuc-
YHCIIO0 YHUCIIO JIEHHBIA THII, BKIIFOYAK0-
nuii 00a onepania
OR & ~ boolean boolean boolean
=#< Yucnosoit YuciioBoit boolean
<=>>=
Iepeumnc- Iepeunc- boolean
nenue T nenue T
char char boolean
=#< CHMBOIIb- CHMBOIIb- boolean
<=>>= HBII MacCUB | HBIM MAacCHB
Crpoka CTpOKa boolean
=# boolean boolean boolean
MmuoxectBo | MHuoxectBo | boolean
[pouenyp- [Mpouenyp- boolean
HeId THO T el TAn T
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nil nil boolean
in Iemoe MmuoskectBo | boolean
9HCII0
imple- OOBexT Onucanue boolean

ments

8.6. SsleHoe npeobpa3oeaHue muna

B Tex ClIy4dasax KOorjaa THUIbl HECOBMECTHUMBI 110 NPUCBAWUBAHUIO, HO
HY>XHO BBIIIOJIHUTH HNPUCBANBAHUEC, HCIOJB3YIOT SBHOE npeo6pa3OBaHI/1e
THIIA.

Cemelicmeo Pasmep e bumax
murnos
8 16 32 64 128
decimal M
2
real M > M
2 2

integer M|=2> | M 2> | M > M

2 2 2
cardinal M|> | M > | M > M

N A

char M

TopH30HTATBHEIME CTPEJIOYKAMH —> YKa3aHbl «0e30macHbIe» TIpe-
00pa3oBaHusi, HE TPUBOASALIME K IMOTEPE JaHHBIX, KOTOpbIE HE TPEOYIOT
SIBHOTO YKa3aHHs IPOTPaMMHUCTOM.

Bce crpenouku A, N 0603HAYAIOT MpeoOpa30BaHusl, BCEraa paspe-
IIEHHBIE SIBHBIM 00pa3oM.

llﬂﬂ BBIITIOJIHECHUS SAIBHOI'O npeo6pa3OBaHMa UM TUIa UCHIOJIB3YETCA
KaKk BCTpOeHHas (YHKIHS, B KadecTBE IapameTpa KOTOpOH Iepenaercs
TepeMeHHass UCXOTHOTO THIIA, & TUI BO3BPAIIAEMOTO 3HAYCHHS COOTBETCT-
ByeT umeHH (yHkuuu. HeoOs3arenpHblii BTOpoW mapaMeTp 0003Hauyaer
HIMPUHY NPeoOpa30BaHHOIO 3HAYECHUS B OUTaX.

CHHTaKCHC:
<UMS TMHa>(<MCXOHHOG BHanGHMe>, <mMpMHa TMHa>)

IIpumep:
integer (x + e/f, 16)
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MPECTaBUT 3HAYCHHE BBIPAKEHHUS X + e/f kak 16-OuTHOe 4mCio THIIA
integer. lllupuHa MOKeT OBITH OITyIIIEHA:
integer (x + e/f)

9TO 3HA4YEHHE BBIPAXEHUs X + e/f, NpeacTaBieHHOE 32-OWTHBIM THIIOM
integer.

Lenple uncaa He MOTYT OBITH HESIBHO IPe0Opa30OBaHbl K JEHCTBH-
TenbHbIM. TakuM 00pazom
var count, sum: integer; mean: real;

mean := sum / count
He nonyckaercs. TpebGyeTcs sIBHO yKa3aTh IpeoOpa3oBaHue TUIIA:
mean := real (sum) / real (count)

9. MNMoanporpammsbl B Zonnon

IIponenypa — crmocod 3aganus MOAIPOTPaMMEI B s13bIke Zonnon. Bee
napamMeTpbl, KOTOPbIE HCIOJIb3YeT MOANPOrpaMMa, MOXKHO IOIPa3elIUTh
Ha JIOKaJIbHBIE U riio0anbHble. [ 100abHble ONKCaHbl B MOAYJIE U JIOCTYITHBI
U3 mpouenypsl. JlokanpHble ONHCAaHBI B CaMOM MPOLEAYpe U JOCTYIHBI
TOJBKO €f caMoi (OHM HE3aBUCHMBI Ul KaXXJOTO BBI30Ba IPOLELYPHI)
Ecnu mporenypa Bo3BpalaeT HEKOTOPOE 3HAYECHHUE, TO TAKyI0 HPOLERYPY
NPUHATO HAa3bIBaTh (QYHKIMEH.

9.1. O6mbsieneHue npouyedypsbl

[Tognmporpamma-niponieaypa npeaHa3sHaueHa Jyisl BHITIOJIHEHUS HEKOH
3aKOHYCHHOH IT0CIIEI0BAaTEILHOCTH JACHCTBHUI.

OO0BsBICHNE TPOLIEAYPEI COCTOUT M3 3ar0JOBKA M Tella MPOIEAYPHL.
3aro0BOK 3amaeT MM M CIOHCOK (hOpPMaibHBIX MmapaMerpoB. Temo
COJICPXKHUT OOBSIBJICHUS JIOKAIBHBIX HICHTH(OUKATOPOB (MIEPEMEHHBIX,
KOHCTaHT, THUIIOB) U Omeparopbl. VIMs mpoIexypsl MOBTOPSETCS B KOHIIC
OIMCaHus.
procedure {<mogmpmraTop nmocTymna>}

<IMsa npouenypre> (<CnmMcok (QopMasibHEIX IapaMeTpOB) ;
<JIoOKaJIbHHE IeKJjapaluun>
begin

<TeJI0 MNPOoLenypPs>
end <VMsa NpPOLEnypPH>;
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MonudukaTtop, CleAyIOMHANA 32 KIOYEBEIM CIOBOM procedure,
ompenenseT BHIUMOCTh MPOLEAYphl W3BHE MOAYJS HIH OOBEKTa, B
KOTOPOM OHa ornucaHa. B si3bike onpeieneHsl ciaeayonune MoIUpHUKaTOPbI:

e private: mpoueaypa BUIHA TOIBKO B TOH OOJIACTH, TAE OMpee-
nieHa (3TOT MOAU(HUKATOP MPHHAT IO YMOIYAHHUIO);

e public: npoueaypa BHAHA B TOH o0iacTu, rjae ompejeneHa, M
MOJXKET OBITh HOCTYITHA U3 JIIOOOH Ipyroi OONACTH MPH MOMOIIN
omeparopa import (cM. pasgen 12).

B kagectBe npumMepa paccCMOTPUM MPOLEAYPY BBIYUCICHUSI MaKCHU-
MyMa JIBYX YHCE:
module Example9l;

procedure Maximum(a,b:integer; wvar m:integer) ;

begin
if a > b then
m := a
else
m := b
end

end Maximum;
var a,b,m: integer;

begin
write("A = "); readln(a);
write("B = "); readln(b) ;
Maximum(a, b, m);
writeln("max( A, B ) =", m);

end Example9l.

9.2. O6nbsienieHue pyHKyuU

oanporpamMa-pyHKIMS MpeAHA3HAYECHA IS BBIYMCICHHST HOBOTO
3HaueHus. B Zonnon oObsiBieHWE (QYHKIMH, B OTIMYHE OT OOBSBICHUS
MIPOLEAYPHI, JOJDKHO COJEP)KaTh YKa3aHUE TUIIA BO3BPAIIAEMOT0 3HAUCHHS,
a Temo (QYHKIUH O0SM3aTeNBHO IOJDKHO COAEp)KaTh oleparop return,
BO3BpAIlAIOIIKi 3HaUeHHe PYHKIMHU (HoApoOHEe cM. I1. 9.6)

[MpencraBum B Buae QyHKUMH MPOLEAYPY M3 NPEAbIAYIIEro pasje-
na:
module Example92;

procedure Maximum(a,b:integer) :integer;
begin
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if a > b then
return a
else
return b
end
end Maximum;
var a,b:integer;
begin
write ("A ") readln(a) ;
write("B = "); readln(b) ;
writeln("max( A, B ) = ", Maximum(a,b)):;
end Example92.

9.3. ®opmarnbHble u hakmudeckue napamempsbl

dopmaibHbIe MapaMeTpbl MOAIPOrPAMMBI  YKa3bIBAIOT, C KaKHUMHU
napaMeTpamH clielyeT o0paiaThesi K JaHHOM MOJIpOrpaMMe: KOJIMYECTBO
MapaMeTPOB, UX MOCIICIOBATEIBHOCTD U THITBL.
JIBa OCHOBHBIX CIIOCO0A Tepeaayun napameTpa:
e 10 3HAYCHHIO (MTOAMPOTrpaMMe MEPEAAeTCs KOMHUS 3HAUCHHS apry-
MEHTAa, ¥ MTOAMPOrpaMMa caM MapaMeTp U3MEHHUTh HE MOXKET);
e 10 cchuike (TOAMpOrpaMMe TMepenaeTcsl CChUIKa Ha OOBEKT, H
MPOIEeIypa MOXKET ero MOAUGHUITPOBATS).

9.4. [lMepedaya napamempa no 3Ha4eHuro

[TapameTp-3HaueHHE yKa3bIBAETCS B 3ar0JIOBKE CBOMM HMEHEM U ye-
p€3 ABOETOUYME — TUIIOM.
[Ipumep QyHKINH, BEIYUCISIONIEH KBaIpaT BEIIECTBEHHOTO YHCIIA:
procedure Sqgr (a: real): real;
begin
return a * a;
end Sqgr;

9.5. llepedava napamempa no ccblsike

[Tapamerp-niepeMeHHast yKa3bIBaeTCs B 3aroJIOBKE MOANPOTPAMMBI
AQHAJIOTUYHO MapaMeTpy-3HAuYCHUIO, HO ¢ J00aBIEHHEM IEpel, MMEHEM
napaMeTpa 3ape3epBUPOBAaHHOIO CJIOBA Var.

[Tpumep nponenypsl, OOHYJISIOIIEH MepelaHHbINA TTapaMeTp:

42

procedure Null (var a: real);
begin a := 0;
end Null;

IIpu nepenade mapamerpa MO CChUIKE MNEPEJAHHOW MEPEMEHHON
MOHO IPUCBAaMBAaTh HOBbIE 3HAUCHUS. MeXaHU3M Iepeayu napamerpa mno
CCBUIKE, KaK TIIPaBWJIO, HCHOJB3YETCS, €CIH HYXHO MOIU(HUIMPOBATH
nepeaBaeMyl0 MEPEMEHHYIO, a Tak)Ke €Clid IepefaBaemasi IepeMeHHas
“MeeT OOJIBIION pa3Mep U HET CMBICHIA B CO3JIaHUH €€ KOIHU.

9.6. Onepamop RETURN

Onepatop return 3ajaeT 3aBEpLICHUE BBINOJHEHUS MOAIPOrPaM-
MBI ¥ 0003HAYAETCsI COOTBETCTBYIOIINM 3ape3ePBUPOBAHHBIM CIIOBOM. Jliist
moanporpaMM-QyHKIMK Tocie return JODKHO CIIEJOBATh BRIPa)KEHHE,
KOTOpOE Ompe/esisieT 3HaYCHUE, Bo3BpaliaeMoe (yHkiued. Tum BeIpaxe-
HUSI JOJDKEH OBITh COBMECTHMBIM 10 IIPHCBAMBAHUIO C THIIOM pPE3yJIbTaTa,
OTIpeIeIICHHBIM B 3aTOJIOBKE (PYHKITHH.

B npouenypax oneparop return cBsi3aH ¢ KOHLOM Tela IPOLENyY-
pel. Ilostomy mroGoif sBHBIN omeparop return TOsABISIETCA Kak
JIOTIOJTHUTENbHAs (BO3MOKHO, HCKITIOYHUTEINIbHAS) TOUKA 3aBEPILICHUSI.

10. BBoa-BbIBOA

10.1. KoHconb

SI3bIK COOAEPKUT BCTPOEHHBIE CPEACTBA AJIsl MPOCTEUIIET0 TEKCTOBO-
ro BBOJA W BBIBOJA, AHAJIOTMYHBIE IPENOINPEACICHHBIM IpOLEeAypaM B
Pascal. DTo nBe MpOoLEayphl ISl BBOJA TEKCTa — read W readln W JBe
I BBIBOJIa — write u writeln.

10.1.1. MNMpouenypbl BBOAA

10.1.1.1. Npoueaypa READ

dopmMmart npoueaypsl read:
read (vl, .., vn)
OHa MOXXET IMETh OIWH WX OoJiee mapaMeTpoB, KaKIBINH U3 KOTO-
PBIX — 9TO 3HAUYE€HHE HEKOTOPOTO THUIIA.

43



Ecnu v — 310 cuMBOIIBHBIHN THIT char, T0 read(v) cYMTBIBAET cle-
JYIOIINIT CUMBOJI M3 BXOSIIETO TEKCTA B V.

Ecnu v — 310 3HavyeHue tuna integer unu real, To read(v) He-
SIBHO CYMTHIBACT IOCIICAOBATEIFHOCTh CHMBOJIOB U3 BXOJHOTO TEKCTa H
npucBauBaer 4ucio v. CHMBOIBI-pa3ieUTeIM W TEPEBOJ CTPOKU
MIPOITYCKAIOTCS U OTOPACHIBAIOTCSI.

s sewjecmeennbix uucen pazoenumenem 60 6XOOHOU CMpPOKe CHl-
maemcsl, 3HAK YCHMAHOGLEHHBIN 6 HACMPOUKAX JOKAIU3AYUY eauell
onepayuonnou cucmemsl (Windows, Linux). [na Poccuu smo ob6wiuno
3ansimas.

10.1.1.2. MNMpoueaypa READLN

®opmMmart npoueaypsl readln:
readln(vl, .., vn)
Ona oOmagaer TOil ke (YHKIMOHAIBHOCTBIO, 4YTO M read, HO TmoOCIHe
CUHUTBIBAHUA VI BCE€ OCTABIIHECSI CHUMBOJIBI Ha CTpOKe HpOHYCKalOTCH
(BKJIFOYAst CHMBOJI TIEPEBOJIa CTPOKH).

10.1.2. MNMpoueaypbl BbiBOAA

10.1.2.1. MNMpoueanypa WRITE

®dopmMart npoueaypsl write:
write (pl, .., pn)
OnHa MOXeT MMeThb OJUH WM Oojiee mapamMeTpoB, KaXKIblii U3 KOTOPBIX
uMeer popMaT € , e:m WIM e:m:n, TS € MPEACTABISCT BBIBOJUMOC
3HaYCHWE, a M W N — cHenu(UKaTopsl MHPHHBI MO BhIBoma. Ecmm
3HAYCHUIO e TPeOyeTCsl MEHBIIIE, YeM M CHUMBOJIOB JJIsl CBOETO MPECTaBIe-
HUSI, TO BBIBOJATCS pa3aenuTeNu (poOesbl), TapaHTUpYsl, 9TO BCEro Oyaer
3aMMcaHo m CHMBOJIOB. Ecim m omymieHo, TO OyAyT HCHOJIB30BATHCS
3HaueHUs MO0 yMoiq4yaHuio. PopMmaT e :m:n OPUMEHUM TOJIBKO IS YHUCET
TAna real.
[TapameTpsl mpoueaypsl write MoOryr ObITh THIOB char,
string, boolean, byte, integer u real:
e Ecmu e numeer tun char, 1o write (e:m) BeiBeeT m—1 mpode-
JIOB, a CJIEJOM — CUMBOJI COZiepKallUics B e. Eciiu m OIy1leHo, To
OyZeT BBIBEJICH TOJIBKO CaM CHMBOIL
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e FEcmm e umeer tun string, T0 write (e:m) BBIBEIET CTPOKY
CHUMBOJIOB MMPEIBAPECHHBIX MPOOETaMu JJisi TOrO, YTOObI COBOKYII-
Hasl JUTMHA BBIBOJIA OBLIA m.

e Ecmm e umeer tin boolean, Torna OyaeT BBIBEACHO OTHO U3
IBYX cloB true uin false npeasapeHHoe mpodenaMu 1Jis TOTo,
YTOOBI COBOKYITHAS JUTHHA ObLIa m.

e FEcmm e nmeer THn integer, To OymeT 3amMCaHO AECATUIHOE
NPEJICTAaBJICHUE YHCIIA € TPEABAPCHHOE MPOOEIaMHK ISl TOTO, YTO-
OBl COBOKYITHAs [UTMHA ObLIa m.

e Ecmm e umeer Tun real, To OyneT 3amHCaHO IECATHYHOE Ipea-
CTaBJICHHE YKCJIa € MPEIBAPEHHOE MpoOeIaMu JJIsi TOTO, YTOOBI
COBOKYITHas JuTiHA ObuTa m. Eciu mapamerp n mpoIymieH, TO Yuc-
IO C IUTaBalomled TOYKOW OymeT NpPEeACTaBICHO B HAYYHOM
¢dopmare. Ecnu n yka3aHo, TO HCIIOJI3yeTCsS MPEICTABICHUE C
(bMKCHPOBaHHOW TOYKOI € N HUppamMu NOCIIE TOUKH.

10.1.2.2. MNMpoueaypa WRITELN
®opmMart npoueaypsl writeln:
writeln (vl, .., vn)
Ona uMmeer Ty e (pyHKIMOHAIBHOCTh YTO U wWrite, HO IOCIe BBIBOJA VN
3aIMCHIBAETCS IIPU3HAK KOHLIA CTPOKH.

10.1.2.3. 3HayYeHMsA WNPUHBLI MO YMONYaHUIO
[lupyHa mnojeld NO yMONYaHWIO JUIA MpoHenyp write u

writeln 3aBUCHT OT THIIA BBIBOAMMOIO 3HAUCHMs. 3HAYCHUS II0
YMOJTYaHHIO CJICAYIOLIHE:

e char onpezaenser noue MUPUHOH 1;

e string onpenemnser nose MUPHHON 4;

e boolean onpenenser noiue MUPHUHOI 6;

e integer omnpenenseT mone mupuHoi 20;

e real onpeaenser noje mupuHou 20.

10.2. Paboma c ¢halinamu

CrangapTHele (DyHKOMM BBOAA-BBIBOJAa B ZONNONn B OTJIMYHE OT
Pascal mo3BoisttoT paboTaTh TOJNBKO ¢ KOHCOJNBIO (CTAHAAPTHBIM YCTPOUCT-
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BOM BBOAa/BEIBOMA). [msa paboTel ¢ Qamamm Tpedyercs obOpamaThes K

cranaaptHor onbnmoreke .NET. [Tpumep:
module Examplel02;
import System, System.IO;

type
SW = System.IO.StreamWriter;
var sw SW;
fn System.String;
begin
fn "myfile.txt";
sw := new System.IO.StreamWriter (fn, false);
sw.Write ("Text to be written to file");
sw.Close () ;
readln () ;

end ExamplelO2.
3a wH(popMaIHel 0 Kiraccax MpOCTpaHCTBa System pPeKOMEHIyeTCs
oOpamarbcs K coOpaHuio TOKyMeHTOB kKommaHnuu Microsoft (MSDN) [2].

11.Mpumep pewieHun saga4y Ha Zonnon

11.1. Copomupoeka maccuea

B kauecTBe mpuMepa pacCMOTPHUM OBICTPYIO COPTHPOBKY.
module Example91;
const MAX SIZE = 20; (* Pasmep maccuBa *)
(*BamagumM TUII SJIEMEHTA MAaCCHMBA M THII MACCHUBY)
type ElementOfArray = integer;
type DefaultArray = array MAX SIZE

of ElementOfArray;

(* HenmocpeXnCTBeHHO OOBSBJIEHME M CO3OaHMUE

MaccuBa*)

var MyArray: DefaultArray;

(* PexypcuBHasI QyHKLMSI OBICTPOM COPTHUPOBKM. OmmcaHme
AIropuTMa CMOTPpUTE B KHuI'e H.Bupra «AIIOpUTMEl U
CTPYKTYPE HAHHBIX» [6] *)

procedure QuickSort (

var a: DefaultArray; L, R: integer);

var i,7j: integer; w,x: ElementOfArray;
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begin i := L; j := R;

x := a[(L + R) div 2];
repeat

while a[i] < x do i :=1i + 1; end;
while x < a[j] do j j end;
if 1 <= j then

|
u
|
—
~

w = alil;
ali] := aljl;
aljl := w;

i =1+ 1;
joi=3 -1

end;
until i > j;
if L. < j then QuickSort(a, L, j) end;

if i < R then QuickSort(a, i, R) end;

end QuickSort;

(* BanosiHeHMe MaccuBa yYMCjIaMi*)
procedure FillTheArray;
var i:integer;

begin
for i := 0 to MAX SIZE - 1 do
MyArrayl[i] := abs( 10 - 1 );

end;

end FillTheArray;

(*I[levaTs MaccuBa*™)
procedure PrintTheArray;
var i:integer;

begin
writeln("Array:");
for i := 0 to MAX SIZE - 1 do
write( MyArray([i]:2, ', ' );
end;
writeln;

end PrintTheArray;

(*BEI3OB COPTHPOBKI*)
procedure Execute;
begin
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QuickSort (MyArray, 0, MAX SIZE - 1);
end Execute;
begin
writeln ("Example 2.10 (Quick sort)");
FillTheArray;
PrintTheArray;
Execute;
PrintTheArray;
writeln("Type 'q' to exit");
end Example9l.

11.2. Op2aHu3ayus cesi3aHHO20 CriuckKa

YuutsiBasg ocobeHHOCTH s3bIka Zonnon u tuiatdopmsel .NET, pac-
CMOTPHM peajiM3aldi0 MPOCTEHIIEro KOHTEHHepa, OCHOBAaHHOIO Ha
CBSI3aHHBIX CITUCKAX, HA A3BIKE Z0onnon.

Node Node | A _____ .
_____ T_____./______T_____.
val | next val | next

Crek — 3TO CIHCOK, B KOTOPOM JOOABICHUE M U3BSITUE 3IEMEHTOB
OCYLIECTBIISIETCSL C OJHOM CTOpOHBI. Peanu3oBbiBaTh ero OyneM npu
IIOMOIIIM OJJHOCBSA3HOTO CIIUCKA, KaK MOKA3aHO Ha PUC. BHILIE.

module Stack;

record {ref, public} Node;
val: integer;
next: Node;

end Node;

var root: Node;
procedure push (n: integer) ;
var

newnode: Node;
begin
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newnode := new Node;
newnode.val := n;
newnode.next := root;
root := newnode;

end push;

procedure pop () :integer;
var t: integer;
begin
if root = nil then return 0; end;
t := root.val;
root := root.next;
return t;
end pop;

begin
push (3) ;
push (7) ;
push (10) ;
writeln (pop());
writeln (pop());
writeln (pop());
end Stack.

12. MoaynbHoOe nporpammupoBaHue
Ha Zonnon

Bo3MoXXHOCTE MpOrpaMMHpOBaTh U OTJIAXKHUBAaTh MPOrpaMMy IO
4acTsM B Zonnon MOJICP’KUBACTCA Ha YPOBHE MOAyIed. UTOOBI HCITOIB30-
BaTh B OJIHOM MOJYJIE THIIbI MM HPOLERYPBI APYroro MomyJisi, Tpebyercs
BOCIIOJIB30BaThCsl HHCTpYKIMeH import.

®dopmar ummnopra:
import <uTo> as <CHMHOHUM>;

CHHOHMM MOKHO HE 33/1aBaThb:
import <uTro>;

IIpumep:
module MyModulel;
procedure {public} PrintHello;
begin
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writeln("Zonnon Language - Your Language");
end PrintHello;
end MyModulel.

module MyModule;
import MyModulel;

begin
MyModulel.PrintHello;
end MyModule.

Wuerpykius import mo3BossieT UIMIOPTHPOBATH MOAYIIH, OOBEKTHI
u nebununmu. Jns noaydenus nocryna Kk QyHKUUHM TpeOyeTcss UMIIOPTH-
poBaTh 001aCTh, B KOTOPOH OHA OmpeieieHa.

13. Komnunatop ETH Zonnon

IlepBrIit KOMITMIATOP S3bIKa Zonnon pa3padoTaH U IIaTHOPMEI
Microsoft .NET. Peanuzanus BemonHeHa B [lIBelinapckom denepamsHoM
texunosoruueckom uHCcTUTyTe B L{topuxe (ETH Zurich) [5]. B Hactosiee
BpeMsl JIOCTYNEH TOJIbKO KOMIWISATOP B BEPCHHM KOMaHJHOHM CTPOKH;
WHTETpalusl KOMIWIATOpa B cpeny paspabdotkn Visual Studio .NET
oxxumaercs B 2004 roxy.

B JAHHOM Pa3aciiC MpUBOIAATCA CBCACHHUA O CUHTAKCUCC U MMapaMeET-
pax BbI30Ba KOMITHIISTOpA Zonnon U3 KOMaHAHON CTPOKH.

[pu ycraHOBKE CHCTEMbI ZONNONn KOMITHJISATOP MOMEIIAeTCs B KaTa-
JIOT, 3aJIaHHbIH 10JIb30BaTEIeM B Ipoliecce YCTaHOBKHU. [lo yMonmyaHuio 3to
c:\Program Files\... Ims BbinonHsiemoro ¢aiiia ¢ Zonnon-KOMITHISTOPOM —
ETH.Zonnon.CommandLineCompiler.exe.

OO6mmii popMaT BEI30Ba KOMITHIIATOPA CIIETYFOIIINIA:
ETH.Zonnon.CommandLineCompiler.exe = <mapameTpbl ¥  HCXOJHBIE
Gaitter>...

[Tapamerpbl M MMeHa MCXOAHBIX (DailyIoB yKa3bIBAIOTCS B HPOU3-
BOJILHOM IOpsiike. B kauecTBe MMEH MOXHO yKa3blBaTh Kak aOCOJNIIOTHBIC,
TaK U OTHOCHTENIbHbIE MMeHa (aiioB. [TapameTpbl HAUMHAIOTCS C CHMBOJIA
HAaKJIOHHOM 4YepTbl, HENOCPEACTBEHHO TIIOCJe KOTOpOW 3ajaercss uMs
napamerpa. Eciu mapamerp mojpa3symeBaeT HEKOTOPYIO JOTOJHHUTEIBHYIO
WHPOPMAIIHIO, TO IMOCIEe MMEHU CTABUTCS JBOETOYHE, IOCIE KOTOPOro
3amaercs 3Ta nHpopmarwsl.
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13.1. UmeHa ucxoO0HbIx ¢halisios

Nmena ucxoausIx (aiios, B OTIMYHE OT TapaMeTPOB KOMITHIISIIHH,
3a/1a10TCSl  HEMOCPEACTBEHHO, 0€3 HAKIOHHOW YepThl W CIEIHaTbHOTO
cioBa. B kauecTBe MMeH HEOOXOAMMO yKa3aTh abCOMOTHOE (TIyTh K (aiiny
+ ums (aiisa) Ui OTHOCUTEILHOE UMSI, HATIPUMED:

c:\testsuite\declarations\test5.znn
.\random.znn

Ecim wMs wucxomHoro (aiiya CONEp)KUT IMPOOENBl, OHO MOJDKHO OBITH
3aKJIFOUEHO B KaBBIYKH, HAITPUMEp:

"file 20.znn"
“c:\My Programs\My Tests\test05.znn”

MoXHO 3aJaBaTh HECKOJIBKO HCXOAHBIX (aitnoB. Ilopsmox 3anmanus
HecyuecTBeHeH. Kommuisitop oOpabarbiBaeT NCXOHbIE (Galiibl B MOpsIKe
UX 3aJaHds W BCETAAa TEHEPUPYET OAHY pe3yNbTHPYIOMIyI0 COOpKY,
COIEPXKAILylI0 OOBEKTHBI KO, COOTBETCTBYIOUIMH BCEH COBOKYITHOCTH
UCXOMHBIX (paiiiioB.

13.2. Pesynbmam komnunsiyuu: napamemp /out

®dopmat napameTpa:
/out:assembly-name-without-extension

[Mapamerp ucnonb3yeTcs AJIst 3aaHusi HUMEHHU BbIXOJHOTO (haitna. Eciu ator
napaMeTp He yKaszaTrh, TO OyzeT co3naH (aill ¢ UMEeHeM, COBIAJalOLIUM C
HMMEHEM IIepPBOTO 110 HOPSAIKY UCXOJHOTO (aitna. OOpaTuTe BHUMaHUE, YTO
pacmupenue nMmeHn ¢aitna (.exe wiu .dll) MOXHO He yKa3bIBaTh: KOMITHIIS-
TOp caM J00aBUT HEOOXOAMMOE pAaCIIMpeHHe B WM, 3aJaHHOE B
napamMeTpe, B 3aBUCHUMOCTU OT pPCKHUMa KOMITWIAIUA (onpeuenaeMoro
MIOCPEACTBOM I1apaMETPOB /eXe U /entry, CM. HHXKE).
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13.3. Bu0 u noeedeHue pe3ynbmupyrouie2o kKooda:
napamemp /exe

®opmMmar napaMerpa:
/exe

JanHblil mapamerp (BMecTe ¢ mapaMeTpoM /entry, CM. HIDKE) 3aJaeT BHI
00BEKTHOTO KOJia, FTEHEPHUPYEMOT'0 KOMITUIISITOPOM.

Ecnu mapamerp /exe 3aiaH NpH 3aycKe KOMIIWISTOPA, TO OH I'eHe-
pUpyeT BBINONHSEMYIO Tporpammy (exe-gaiin). IIpu cBoem 3amycke 3Ta
IIporpaMMa MHUIMAIM3UPYET MOAYJIH (BBITONHSAET YacT begin ... end s
BCEX MOJYJICH, B KOTOPBIX TAKHE YaCTH UMEIOTCS), IOCIIE Yer0 HHULUUPYET
JHUAJIOT B KOMaHIHOM OKHe. [locpencTBoM 3Toro amanora nojb30BaTelb
MOXET BBI3BaTh HAa BBINOJIHEHHE JIOOYI0 public mnpouenypy 0e3
IapamMeTpoB U3 JII000T0 MOIYJIS HPOTPAaMMBI.

Jmanor noauepKuBaeT CIeyoIne YeThIpe KOMaHIbL:

<HM MOJYJIS>.<UMsI IPOLCTYPhI>
Komanza BBI3bIBaET Ha UCIIOJIHEHUE MTPOLEAYPY Oe3 mapamMeTpoB
<HM: IPOLCAYPHI> U3 MOIYIIS <UMS MOILYJISI>.

list (nm 1)
Komanya BBIBOJHUT B OKHO CITIMCOK BCEX IMyOJIMYHBIX TIpoueayp 0e3
[apaMeTpoB U3 BCEX MOJIYJICH IPOrpaMMBI

help (v h v ?)
Komanza BEIBOJHUT B OKHO KPaTKYIO TTO/ICKA3KY.

exit (umm quit wim q)
Komanna 3aBepiaer 1uajor 1 3aKpbIBaeT OKHO.

Ecnm HM oaMH M3 mapaMeTpoB — HU /exe, HH /entry — He 3aJ1aH, TO
KOMIIWJIATOP T'€HEPHPYeT B KayeCTBE pPe3y/bTaTa JUHAMHYECKH IOIKIIIO-
yaemyr Oubanoreky Windows (¢aitn ¢ pacmmpenunem .dll), xotopyro
MOKHO HCIIOJIB30BAaTh U3 APYTHX MIPOrPaMM.

Dll-gaiin, co3maHHBI KOMOWIATOPOM ZONNon, MOXHO HCIIOIB30-
BAaTh 10 KpalHEH Mepe OBYyMs CIIOCO0aMH:

a) CcbuiaThbesi Ha IyONMYHBIE KOMIIOHEHTHI (aitna (Moaynu, o0bek-
Tl U T.J.) U3 JPYTMX IPOrpaMM — HAIlHMCAHHBIX KaK Ha Zonnon, Tak U Ha
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mo0bIx apyrux s3bikax miatgopmer NET. {ns 3amanus cceutok Ha dll-
(aiiiel, paHee cO3JaHHbIE KOMIMIATOPOM ZONnon, MOXHO HCIOJIB30BaTh
napamerp /ref, cMm. HIXe.

6) Bocronb3oBaThest cienuanbHON yTmumToill dialogue.exe u3 xom-
IUIeKTa ITOCTaBKUW Zonnon. DTa YTWIUTA OTKPHIBACT KOMAaHIHBIA HAJOT,
MIOCPENICTBOM KOTOPOTO MOYKHO BBIIOJIHUTH JIIOOYIO ITyOJIMYHYIO HPOLEy-
py 6e3 mapametpoB u3 3amanHoro dll-aina. Cuntakcuc ¥ HaOOp KOMaH]
YTUIUTBl WACHTHYHBI aHAJOTHYHOW (YHKIMOHAJIBHOCTH ISl  Ciydas
3aJ1aHMs apaMeTpa /exe, CM. BBILIE.

3ameuanue 1
[TapameTpsl /exe u /entry SBISIFOTCS B3aUMOUCKITIOYAFOIITUMIE, JJIsT
OJIHOT'O CeaHca KOMITMJIALIMYA MOXKET OBITh 3aaH TOJILKO OUH U3 HUX.

3ameuanue 2
Kaxxaprit 13 mapaMeTpoB /exe Win /entry MOKeT OBITh 33/1aH B KO-
MaHJHO# CTpOKe He oJiee OHOTO pasa.

13.4. Touyka exo0a e npoz2pamMmy: napamemp /entry

[TapameTp umeer cremyrommii popmar:
/entry:<uMsi HQUAJILHOTO MOJTYJISI>

Komanna 3amaet uMs MOyl IPOTpaMMBbl, C KOTOPOH JTOJDKHO HAyaThes ee
BEITNIOJTHEHUE. DTOT IMapaMeTp pealli3yeT MOJICIb BBRITIOJTHEHUS TIPOTrPAMMEI,
TpamuuoHHY0 s si36IkoB C/C++/C#/Java. Tlpu sTOM MMS HadalbHOTO
MOJyJSi MOKET OBITh IPOM3BOJBHBIM, TO €CTh HE O0S3aTeNBPHO Mmain Win
Main, KaKk B YHOMSHYTHIX SI3bIKaX.

Ecmu 3aman mapamerp /entry, TO KOMIIHISTOP TCHEPHPYET BBITION-
HsieMbIil aiin (exe-daiin). [Tapamerp /entry HECOBMECTHM C IapameTpoM
/exe 1 MOXeT OBITh 3a/1aH He Oojiee OQHOTO pasa.

13.5. Pexxum o6pabomku ucknroYumenbHbIX
cumyauuu: napamemp /safe
[Tapamerp umeer cnenyromuii popmar:
/safe

[Mapamerp 3amaer cmocod 0OpPaOOTKH WCKIIOYUTEIBHBIX CHTYalldil B
reHepupyemoii nporpamme. Eciin mapamerp He 3ajiaH, TO MPU HCIOJHCHUN
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CT€HEPUPOBAaHHOW MPOTPaMMbl MCKIIOYUTENbHAS CUTYalus, Ui KOTOPOH
HE MpeaycMOTpeH 00paboT4MK, NMPHUBOIUT K aBAPHUHHOMY 3aBEPLICHUIO
nporpammbl ¢ Bblnaueil crannmaptaoro s NET cooOmenusi, xoropoe
BKJIIOYAET BBIBOJI COCTOSIHUSI CTEKAa HA MOMEHT 3aBEPILCHUSI.

Ecmu mapamerp /safe 3amaH, To mpu BOSHHKHOBEHHH HE0OpaOOTaH-
HOTO HCKJIIOUEHHUS BBIBOAMTCS JIMIIb CTaHAApTHOE cooOlmmeHne 0e3
pacredaTKy CTeKa.

3ameuanue: mapamerp /safe UMeeT CMBICT TOJBKO COBMECTHO C Iia-
pameTpamu /exe wiu /entry.

13.6. Ccbiniku Ha eHewHUe 6ubnuomekKu:
napamemp /ref

[Mapamerp umeer cneaytomuii popmar:
/ref:<monHbIA yTh K ONOIHOTEUHOMY (aiimy>

Orot mapamMmeTp 3amaet uMs oudaroTeyHoro (aiina (B tepmunonorun NET
— cbopkw, assembly), pecypcsl KOTOPOTO HUCIIONB3YIOTCS B KOMITHIHPYEMOM
nporpamme (ITOCPEICTBOM OOBsIBICHUN UMITOpTa). CHHTAKCUC ¥ CEMaHTHKA
napameTpa UJSeHTUYHbI aHAIOTHYHOMY MapameTpy Kommuistopa C#.

OOpaTuTe BHUMaHHE, YTO SI3BIK M3HAYAIHHOTO HAIHMCAHUS OUOINO-
TEKH, Ha KOTOPYIO cchiraercs Zonnon-mporpamma (C#, Visual Basic, J# u
T.11.), HE UMEET HUKAKOro 3Ha4eHus1. Bce, 4T0 HeoOX0aumMo, — 9ToObI (haii,
UMs1 KOTOPOTO 331aH0 B TapaMmeTpe, cojaepkai koppektnyto .NET-cOopky.

Jonyckaercs 3ajaHue HECKOJIBKUX MapameTpos /ref, mpu 3ToM oHM
He 00513aTeTHHO JTOJDKHEI CIIEIOBATh APYT 32 IPYTOM.

13.7. Bb1800 3a20/108Ka KOMMNuJsisimopa:
napamemp /quiet
[Mapamerp umeer cneaytomuii popmar:
/quiet
Ecmu napamMeTp 3aJaH, TO CTaHI[apTHLIﬁ 3aroJIOBOK KOMITWJIATOpPA €
€ro Ha3BaHUEM, HOMEPOM BepcHU W MH(OpMAImed 00 aBTOPCKHX IpaBax
BBIBOAUTHCS HE 6y;[eT.
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